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Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicing this equipment.

Practice all plant and safety instructions and precautions.
General

Precautions Failure to follow instructions can cause personal injury and/or property damage.

This publication may have been revised or updated since this copy was produced.
The latest version of most publications is available on the Woodward website.

http://www.woodward.com

Revisions

If your publication is not there, please contact your customer service
representative to get the latest copy.

Any unauthorized modifications to or use of this equipment outside its specified
mechanical, electrical, or other operating limits may cause personal injury and/or
property damage, including damage to the equipment. Any such unauthorized

Proper Use modifications: (i) constitute "misuse” and/or "negligence” within the meaning of
the product warranty thereby excluding warranty coverage for any resulting
damage, and (ii) invalidate product certifications or listings.

If the cover of this publication states "Translation of the Original Instructions”
please note:

The original source of this publication may have been updated since this
Translated transiation was made. The latest version of most publications is available on the
Publications woodward website.
www.woodward.com/publications

Always compare with the original for technical specifications and for proper and
safe installation and operation procedures.

If your publication is not on the Woodward website, please contact your customer
service representative to get the latest copy.

Revisions—Changes in this publication since the last revision are indicated by a black line
alongside the text.

Woodward reserves the right to update any portion of this publication at any time. Information provided by Woodward is
believed to be correct and reliable. However, no responsibility is assumed by Woodward unless otherwise expressly
undertaken.
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Warnings and Notices

Important Definitions
f This is the safety alert symbol. It is used to alert you to potential personal injury hazards. Obey

all safety messages that follow this symbol to avoid possible injury or death.

DANGER—Indicates a hazardous situation which, if not avoided, will result in death or serious injury.
WARNING—Indicates a hazardous situation which, if not avoided, could result in death or serious
injury.

CAUTION—Indicates a hazardous situation which, if not avoided, could result in minor or moderate
injury.

NOTICE—Indicates a hazard that could result in property damage only (including damage to the
control).

IMPORTANT—Designates an operating tip or maintenance suggestion.

The engine, turbine, or other type of prime mover should be
equipped with an overspeed shutdown device to protect against

Overtemperature / The overspeed shutdown device must be totally independent of the

runaway or damage to the prime mover with possible personal injury,
Overspeed / loss of life, or property damage.

Overpressure prime mover control system. An overtemperature or overpressure
shutdown device may also be needed for safety, as appropriate.

Personal Protective athand. Equipment that should be considered includes but is not

The products described in this publication may present risks that
could lead to personal injury, loss of life, or property damage. Always
wear the appropriate personal protective equipment (PPE) for the job

limited to:

Eye Protection
Hearing Protection
Hard Hat

Gloves

Safety Boots
Respirator

Equipment

Always read the proper Material Safety Data Sheet (MSDS) for any
working fluid(s) and comply with recommended safety equipment.

i

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or

Start-up property damage.

To prevent damage to a control system that uses an alternator or
NO T’CE battery-charging device, make sure the charging device is turned off

Battery Charging

before disconnecting the battery from the system.

Device

Woodward
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Electrostatic Discharge Awareness

NOT’CE following precautions to prevent damage to these parts:

Electronic controls contain static-sensitive parts. Observe the

Discharge body static before handling the control (with power to the
. control turned off, contact a grounded surface and maintain contact
Electrostatic while handling the control).

Precautions Avoid all plastic, vinyl, and Styrofoam (except antistatic versions)
around printed circuit boards.

Do not touch the components or conductors on a printed circuit
board with your hands or with conductive devices.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward manual

82715, Guide for Handling and Protection of Electronic Controls,

Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.

1.

Avoid the build-up of static electricity on your body by not wearing clothing made of synthetic

materials. Wear cotton or cotton-blend materials as much as possible because these do not store

static electric charges as much as synthetics.

Do not remove the printed circuit board (PCB) from the control cabinet unless absolutely necessary.

If you must remove the PCB from the control cabinet, follow these precautions:

e Do not touch any part of the PCB except the edges.

e Do not touch the electrical conductors, the connectors, or the components with conductive
devices or with your hands.

e When replacing a PCB, keep the new PCB in the plastic antistatic protective bag it comes in
until you are ready to install it. Immediately after removing the old PCB from the control cabinet,
place it in the antistatic protective bag.

Woodward
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Regulatory Compliance

European Compliance for CE Marking:

EMC Directive: Declared to 2014/30/EU of the European Parliament and of the
Council of 26 February 2014 on the harmonisation of the laws of the
Member States relating to electromagnetic compatibility (EMC).

ATEX—Potentially Directive 2014/34/EU on the harmonisation of the laws of the Member
Explosive States relating to equipment and protective systems intended for use
Atmospheres in potentially explosive atmospheres.
Directive:
Zone 1: 11 2 G, Ex db 1IB T3 Gb TUV 13ATEX7404X
Zone 2: 11 3 G, Ex ec IIC T3 Gc TUV 13ATEX7409X

Other European Compliance:
Compliance with the following European Directives and standards does not qualify this product
for application of the CE Marking:

Machinery Directive: Compliant as partly completed machinery with DIRECTIVE
2006/42/EC of the European Parliament and the Council of 17 May
2006 on machinery.

Pressure Equipment Compliant as “SEP” per Article 4.3 to Pressure Equipment Directive
Directive: 2014/68/EU on the harmonization of the laws of the Member States
concerning pressure equipment.

Other International Compliance

IECEx: Certified for use in Hazardous Locations
Ex db 1IB T3 Gb or Ex ec IIC T3 Gc
IECEx TUR 11.0014X

CCCx: LQ: Electrically Actuated Liquid Fuel Valve
BB BRI AL
6: 6,000 Ibs. per hour flow rate
FRIEF 6,000 /NS
T: Throttling

—H—:t
TIoL

BP: Bypass
g

See additional certification information after the Declarations section of this manual.
North American Compliance:
CSA: CSA Certified for Class |, Division 1, Groups C and D, T3, and Class |,
Division 2, Groups A, B, C, and D, T3 at 93 °C ambient for use in
Canada and the United States.
Certificate 1214202

The LQ6 valve wiring must be in accordance with North American Class |, Division 1 or 2 or European
Zone 1 or 2 wiring methods and in accordance with the authority having jurisdiction.

Woodward 6
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Special Conditions for Safe Use:
Field wiring for the LQ6 valve power input must be suitable for at least 103 °C.

Compliance with the Machinery Directive 2006/42/EC noise measurement and mitigation requirements is
the responsibility of the manufacturer of the machinery into which this product is incorporated.

For Zone 1/ Division 1:
A conduit seal must be installed within 457 mm (18 inches) of the conduit entry when the valve is used in
Class I, Division 1 hazardous locations.

Connect the ground terminal of the LQ6 valve to earth ground for proper safety and EMC performance.

The RS-232 interface must not be used in hazardous locations unless the area is known to be non-
hazardous.

EXPLOSION HAZARD—Do not remove covers or connect/disconnect
electrical connectors unless power has been switched off or the area
is known to be non-hazardous.

Substitution of components may impair suitability for Class |,
Division 2 or Zone 2.

RISQUE D’EXPLOSION—NEe pas enlever les couvercles, ni
raccorder / débrancher les prises électriques, sans vous en
assurez auparavant que le systeme a bien été mis hors
tension; ou que vous vous situez bien dans une zone non
explosive.

La substitution de composants peut rendre ce matériel
inacceptable pour les emplacements de Classe I, Division 2
ou Zone 2.

Do not lift or handle the valve by any conduit. In order to prevent
injury, use a lifting strap when handling the LQ6 valves. Using a
strap suitable for lifting 43 kg (95 Ib) is recommended. See Figure
2-2 for an example of how to use a sling to lift the valves.

Due to typical noise levels in turbine environments, hearing
protection should be worn when working on or around the LQ6
Valve.

The surface of this product can become hot enough or cold enough
to be a hazard. Use protective gear for product handling in these
circumstances. Temperature ratings are included in the specification
section of this manual.

External fire protection is not provided in the scope of this product. It
NOTICE is the responsibility of the user to satisfy any applicable

requirements for their system.
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Chapter 1.

General Information
]

Introduction

The LQ6 valve is an electrically actuated fuel valve with an on-board, electronic position controller. The
valve is designed to accept a demand signal, and then accurately position the fuel metering element,
exposing the port effective area proportional to flow. The metering element is designed to promote self-
cleaning by a shear-type action created by the rotary plate and shoe. Position feedback is achieved using
a resolver. The resolver is directly coupled to the fuel metering element, thus eliminating the need for
couplings or gear trains and their associated inaccuracies. Liquid fuel control is achieved by a
combination of accurately scheduling the metering valve port area and regulating the differential pressure
across the metering port. The inclusion of the bypassing regulator creates the differential pressure across
the metering port and allows the LQ6 valve to be used with positive displacement fuel pumps.

Connections to the LQ6 Valve

The LQ6 valve requires the following electrical connections. Additional details are provided in Chapter 2,
Installation.

Earth Ground Provided through ground lug on housing
Power Input (18 to 32) V (dc) measured at the LQ6 valve
Analog Input (4 to 20) mA position command signal
CAN Network DeviceNet™ * / CANopen position, status, and limited configuration
Analog Output (4 to 20) mA output proportional to valve position
Shutdown Input  Relay or dry contact inputs for valve shutdown/reset
Status Output  Solid stead relay output for shutdown states

The LQ6 valve has one RS-232 service port for program upgrades by qualified service personnel.

*—DeviceNet is a trademark of ODVA (Open DeviceNet Vendor Association, Inc)

Woodward 8
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Figure 1-1. LQ6 Valve Outline Drawing
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Chapter 2.

Installation
]

Introduction

EXPLOSION HAZARD—Do not remove covers or connect/disconnect
electrical connectors unless power has been switched off or the area
is known to be non-hazardous.

Due to the hazardous location listings associated with this product,
proper wire type and wiring practices are critical to operation.

For Zone 1/ Division 1 products: Proper torque is very important to
ensure that the unit is sealed properly.

Do not lift or handle the LQ6 by any conduit .The LQ6 valve weighs
29.5 kg (65.0 Ib). In order to prevent injury, some form of lifting
assistance (a lifting strap is recommended) should be used when
handling the LQ6 valve.

Due to typical noise levels in engine environments, hearing
protection should be worn when working on or around the LQ6 valve.

The surface of this product can become hot enough or cold enough
to be a hazard. Use protective gear for product handling in these
circumstances. Temperature ratings are included in the specification
section of this manual.

Take care not to damage the cover seal, the cover surface, or the
valve surface while removing or replacing the cover.

External fire protection is not provided in the scope of this product. It
NOT’CE is the responsibility of the user to satisfy any applicable
requirements for their system.

Be careful when unpacking the LQ6 valve. Check the assembly for signs of damage, such as bent or
dented covers, scratches, and loose or broken parts. Notify the shipper and Woodward if damage is
found.

Mounting

The LQ6 valve is designed to operate within an ambient temperature range of
(-28 to +93) °C / (=18 to +200) °F with a liquid fuel flow temperature of
(—28 to +93) °C / (—18 to +200) °F.

Woodward 10
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The overboard (OBVD) drain port is a vent between dual redundant shaft seals. It must be connected by
means of rigid steel piping to a fuel connection, purge, vent, or flare-off system so as not to be exposed to
danger of obstruction, physical damage, or back pressure in excess of 69 kPa (10 psig).

The LQ6 should be mounted onto a flat plate with 0.250-28 size bolts. The piping connections (IN, OUT

and BYP) are 1.312-12 UN STR THD Port (-16). Consideration must be given to the strength of the
mounting plate in order to support the 23.2 kg (51.2 Ib) mass of the LQ6.

Leak check all liquid fuel connections. Leaking liquid fuel can cause
explosion hazards, property damage, or loss of life.
Electrical Connections

The engine, turbine, or other type of prime mover should be
equipped with an overspeed, misfire, detonation detection shutdown
device(s), that operate totally independently of the prime mover

control device(s) to protect against runaway or damage to the
engine, turbine, or other type of prime mover with possible personal
injury or loss of life should the system fail.

Due to the hazardous location listings associated with this product,
proper wire type and wiring practices are critical to operation.

Do not connect any cable grounds to “instrument ground”, “control
NO T’CE ground”, or any non-earth ground system. Make all required

electrical connections based on the wiring diagram (Figure 2-2).

The LQ6 valve is connected to the engine control system by the main terminal block connector.

The LQ6 valve has two %"-NPT conduit entries in order to facilitate separation of power and control signal
wiring into separate conduits. If an entry is not used for wiring, it must be plugged when the valve is
installed. For valves installed in hazardous locations, unused conduit entries must be plugged with
certified stopping plugs. Plugs must be sized for a 3/4” — 14 NPT conduit entry and meet the ambient
temperature range of the product.

Class I, Division 1 and Zone 1 hazardous areas require plugs with specific certifications. In North
America, the plug must be certified or listed for use in a Class I, Division 1, Groups C and D area. For
European installations, an Ex d stopping plug certified for Zone 1, Category 2, Group Il G, Ex db IIB must
be used. Follow all manufacturer’s installation instructions to ensure that the plug is installed properly and
meets the hazardous area requirements. Redapt Ltd part number PD-U-3-0-30-00 may be used in North
American installations, and Redapt Ltd part number PA-D-3-0-30-00 may be used in European
installations.

For valves installed in Class I, Division 2 or Zone 2 areas, the stopping plug must meet installation
requirements based on the authority having jurisdiction. For European Zone 2 units, the plug must
provide a minimum ingress protection value of IP56 and may only be removed with the aid of a tool.
Ensure that any plugs or glands are properly torqued during installation.

Use of a cable gland or stopping plug that does not meet the hazardous area certification requirements or
thread form or thread size will invalidate the suitability of the valve for hazardous locations.
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Damage to sealing surfaces may result in moisture ingress, fire, or explosion. Clean the surface with
rubbing alcohol if necessary. Inspect the LQ6 joint surfaces to ensure that they are not damaged or
contaminated.

Terminals are spring-loaded type, accepting wire size from 0.08 to 3.0 mm?2 (28 to 12 AWG).
Recommended wire sizes are 3.0 mm? (12 AWG) for Power In (+) and (-) and 1.0 mm? (16 AWG) for
other signals. Refer to Figures 2-2 and 2-3, and to the description below, for LQ6 wiring requirements.

Terminal blocks are used on all LQ6 valves. These terminal blocks are top load, cage clamp style, and

are actuated by inserting a DIN 5264 screwdriver into the opening behind the wire slot. Once the cage

clamp has been opened, the wire can be inserted and the screwdriver removed. Please see the Figure 2-

1 and instructions below:

e  The screwdriver is inserted into the operating slot up to the stop.

e  The screwdriver blade holds the clamping spring open automatically so that the conductor can be
introduced into the clamping unit.

e  The screwdriver is withdrawn. The conductor is automatically clamped.

Figure 2-1. WAGO 736 Series Terminal Block

\13”14H15H16H17H18H19H20H21H22H23H24\

Power | Power || Power || Power || 485 485 485 485 Shut- || Shut- || Status || Status
In - In - In+ In+ || Shield Lo Com Hi down || down Out Out
- + Lo Hi

1234567809 10]n]i|

Can Can Can Can || Can 4-20 || 4-20 || 420 | Shut- | 4-20 || 4-20 || 4-20
Pwr | Shield || Gnd Lo Hi In In- In+ down Out Out- || Out +
Shield Shield || Shield

Shading indicates terminal not used on analog version of LQ6

Figure 2-2. LQ6 Terminal Block Wiring Diagram
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Power
Supply

Fuse 10A at

Common Point

—e~\o—

18-32 Vdc POWER *

INPUT

——

Shutdown Relay or
Switch

Status Monitoring
(See Description

for Wiring Options)

CAN HI
CAN
Communications CANLO |
CAN GND

CAN POWER

+

4-20 mA Position
Command

+

4-20 mA Position
Feedback

16+

15+ 18-32 Vdc POWER
INPUT
14 -

13-

22+
Shutdown Input

21-
9 Shield

24+
Status Output

23 -

5 Can Hi

DeviceNet
4Can Lo Interface
3 Can Gnd
2 Shield
1 Can Power (Not Internally Connected)
6 Shield
| g+
4-20 mA Analog
1 7- Input

12+
4-20 mA Analog

11- Output

10 Shield

Control System

LQ6 Valve
Terminal Block

Figure 2-3. LQ6 Plant Wiring Diagram

Shielded Wiring

All shielded cable must be twisted conductor pairs. Do not attempt to tin (solder) the braided shield. All

signal lines should be shielded to prevent picking up stray signals from adjacent equipment. Connect the

shields to the correct pins on the driver connector or wiring as specified in the wiring diagram. Do not
connect shields to the actuator ground. Wire exposed beyond the shield should be as short as possible,
not exceeding 50 mm (2 inches). The other end of the shields must be left open and insulated from any

other conductor. DO NOT run shielded signal wires along with other wires carrying large currents. Where
shielded cable is required, cut the cable to the desired length and prepare the cable as instructed below:
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e  Strip the outer insulation from BOTH ENDS, exposing the braided or spiral wrapped shield. DO NOT
CUT THE SHIELD.

e Using a sharp, pointed tool, carefully spread the strands of the shield.

o  Pull the inner conductor(s) out of the shield. If the shield is the braided type, twist it to prevent
fraying.

e Remove 6 mm (1/4 inch) of insulation from the inner conductors. The shield must be considered as a
separate circuit when wiring the system. The shield must be carried through connectors without
interruption.

Installations with severe electromagnetic interference (EMI) may require additional shielding precautions.
Contact Woodward for more information.

Failure to provide shielding can produce future conditions which are difficult to diagnose. Proper shielding
at the time of installation is required to ensure satisfactory operation of the LQ6 Gas Metering System.

Supply Voltage

Terminal 15 and/or 16 = Supply voltage (+)
Terminal 13 and/or 14 = Supply voltage (-)

The supply voltage during normal operation must be 18 to 32 V, measured at the LQ6 valve connectors.
Input current is typically less than 2.0 A, but momentary current peaks can reach 7 A. The recommended
power supply cable size is 3.0 mm? (12 AWG). Two terminals each are supplied for both Power In (+) and
Power In (). This allows for connecting two parallel power supply cables, each of 3.0 mm2 (12 AWG) to
reduce line loss in the power supply wiring. Power supply line losses can adversely affect dynamic
performance of the LQ6 under conditions of minimum supply voltage, high temperature, and long
line lengths. Each LQ6 valve should have dedicated power supply lines to the power source. The
power should not be daisy-chained between valves. The power supply wiring must be fused outside
of the valve. A slow-blow type, 10 A fuse is recommended. If parallel supply lines are used, each supply
line must be fused, with one 10 A fuse in a common point.

Refer to the tables below to determine the appropriate wire size and number for the supply power lines
based on the distance from the LQ6 driver to the power supply. The following line voltage drops are
calculated at 27 °C ambient temperature.

. Voltage Drop per Meter at 7 A Voltage Drop per Foot at 7 A
Wire Gauge Round-Trip (V) Round-Trip (V)
2 mm2/ 14 AWG 0.150 0.046
3mm2/12 AWG 0.094 0.028

Example Calculation (AWG): 12 AWG wires will drop 0.028 V/ft at 7 A. Using 50 feet of wire between the
LQ6 driver and the power supply would result in a voltage drop of 50 X 0.028 = 1.4 V. Thus the power
supply must always provide between 19.4 V and 32 V (dc) as specified on the input power.
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Example Calculation (Metric): 3 mm2 wires will drop 0.094 V/m at 7 A. Using 15 m of wire between the
LQ6 driver and the power supply would result in a voltage drop of 15 X 0.094 = 1.4 V. Thus the power
supply must always provide between 19.4 V and 32 V (dc) as specified on the input power.

Maximum Cable Terminal Terminal American Metric

Length Pins 13. 15 Pins 14 16 Wire Gauge Wire

Meter Feet ' ' (AWG) (mm?3)
12 40 X 14 2
24 79 X X 14 2
19 62 X 12 3
39 128 X X 12 3

The power supply wiring must be fused outside of the valve. A slow-blow type, 10 A fuse is
recommended. If parallel supply lines are used, each supply line must be fused, with one 10 A fuse in a
common point.

The controller can produce transients on the power supply lines which may interfere with certain
regulated power supplies. If this is the case, the interference may be reduced or eliminated by connecting
a 100 V, 1000 pF or larger electrolytic capacitor across the power supply lines. Correct polarity must be
observed when connecting the electrolytic capacitor.

If batteries are not used, Woodward recommends the following power supply:

e  Woodward P/N 1784-3032 (Phoenix Contact QUINT-PS-100-240AC/24DC/20, Phoenix Contact P/N
2938620) with 1000 uF 100 V electrolytic capacitor (Woodward P/N 1662-111) installed.

e  Place the 1000 pF, 100 V capacitor across the + and — dc output terminals on the power supply.

To prevent damage to the power supply, be sure to observe correct
NOT’CE polarity.

e  This power supply accepts (85 to 264) V (ac) / (45 to 65) Hz or (90 to 350) V (dc). Output voltage is
rated at (22.5 to 28.5) V (dc).

(4 to 20) mA Input

Terminal 8 = (4 to 20) mA Input (+)
Terminal 7 = (4 to 20) mA Input (-)
Terminal 6 = Shield

The LQ6 Analog Version is controlled via the (4 to 20) mA Input. Input scaling is such that 4 mA input
current corresponds to 0 % valve position and 20 mA input current corresponds to 100 % valve position.
Valve position (not flow) vs. input current is linear between these extremes. Input current less than 2 mA
or greater than 22 mA will cause a shutdown condition where the valve will be driven to the 0 % position
and the (4 to 20) mA Output will be set to 0 mA.

Recommended cable is 1.0 mm2 (16 AWG) twisted, shielded pair. The input impedance of the (4 to 20)
mA Input is approximately 200 Q resistive. The input circuit will withstand a differential voltage up to 24 V
and common mode voltage, with respect to Power Supply (-), up to £500 V without damage at 25 °C.
Presence of common mode voltage at the input terminals will cause a slight error in valve position.
Performance to specifications is attainable only with common mode voltage less than +40 V (dc).
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DeviceNet / CANopen Digital Interface

Terminal 5 = CAN Hi

Terminal 4 = CAN Lo

Terminal 3 = CAN GND

Terminal 2 = CAN Shield

Terminal 1 = CAN Pwr (not connected internally)

The LQ6 Digital Version can be configured for DeviceNet or CANopen interface with Analog (4 to 20) mA as
backup. Terminal 1 is not connected internally and is provided as an optional place holder for the CAN power
wire. This product has been

self-tested by Woodward and found to comply with ODVA Protocol Conformance Test Version 16.

For CANopen based CAN Networks:
At 500 kbps, there should be no more than 15 active valves.
At 250 kbps, there should be no more than 7 active valves.
At 125 kbps, there should be no more than 3 active valves.

CANopen Cable Limitation for LQ6
Baud Rate Distance (meters) Distance (feet)

125 kbps 500 m 1640 ft
250 kbps 250 m 820 ft
500 kbps 100 m 328 ft

4-20 mA Output

Terminal 12 = (4 to 20) mA Output (+)
Terminal 11 = (4 to 20) mA Output (-)
Terminal 10 = Shield

The (4 to 20) mA Output provides the analog output indication of the LQ6 valve position. Output scaling is
such that 4 mA output corresponds to 0 % valve position and 20 mA output corresponds to 100 % valve
position. Output between these extremes is a linear function of valve position. A shutdown condition
(resulting from certain errors or from an open Shutdown Input) is indicated on the (4 to 20) mA Output by
0 mA output current.

Recommended cable is 1.0 mm?2 (16 AWG) twisted, shielded pair. The output will drive a load resistance
up to 500 Q. The output circuit is electrically isolated from all other LQG6 driver circuitry and will withstand
common mode voltage up to £500 V (dc) with respect to Power Supply (-) without damage at 25 °C.

Shutdown Input

Terminal 22 = Shutdown Input (+)
Terminal 21 = Shutdown Input (<)
Terminal 9 = Shield

The Shutdown Input provides a means to shut down and reset the LQG6 driver through a relay or other dry
contact. For normal operation, the shutdown inputs must be closed, (+) and (=) shorted together. When
the Shutdown Input is opened, the driver is held in shutdown state, the valve is driven to the 0 % position,
the (4 to 20) mA Output is set to 0 mA, and the Status Output is put into shutdown. Upon closing the
Shutdown Input, the driver is reset and will resume control of the valve position according to the input
command.
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Recommended cable is 1.0 mm2 (16 AWG) twisted, shielded pair. Nominal current through the wiring and
external contact is 10 mA.

Status Output

Terminal 24 = Status Output (+)
Terminal 23 = Status Output (-)

Y il
I+ E
Status “Btatus
mc'utput Output

3
L& Wahre terminal Blod L& Wahre terminal Blodk
[(Frefarrad)

The two methods for wiring the Status Output are shown above. The Status Output indicates if the LQ6 is
shut down or running. There are two ways for the LQ6 to be shut down—if the Shutdown/Reset input is in
shutdown, or if a diagnostic has been triggered. If the LQ6 is in a shutdown situation, the status output is
open (no current).

Maximum Switch Current: 500 mA

Maximum Output Voltage at 500 mA: 1 V

Maximum Output Voltage (Open): 32 V

Default at Power Up: Open Contact

Error Condition: High Impedance

Normal Operating Condition: Low Impedance

Common Mode Range: 40 V

Implementation Types: Relay or Solid State Relay

Load Configuration Types: High Side or Low Side (see diagram above)

The engine, turbine, or other type of prime mover should be
equipped with an overspeed, misfire, detonation detection shutdown
device(s), that operate totally independently of the prime mover
control device(s) to protect against runaway or damage to the
engine, turbine, or other type of prime mover with possible personal

injury or loss of life should the system fail.

Service Port

The service port (Figure 2-4) provides an RS-232 connection for troubleshooting and program upgrades.
Connection to the service port should be made only when the area is known to be non-hazardous. When
replacing the cover, torque the cover to 47 N-m (35 Ib-ft). A 9-pin straight RS-232 serial cable is required
when using this service port. To configure the RS-232 Service Port for RS-232 communication, Jumper
(JPR3) is set to RS-232 position, and Jumper (JPR5) is set to RS232EN.
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Disabling the RS-232 Service Port is recommended when the valve is in normal service. To disable the
RS-232 Service Port, Jumper (JPR3) is set to RS-485 position, and Jumper (JPR5) is set to RS232DIS.

Proper torque is very important to ensure that the unit is sealed
properly.

SERVICE
PORT

—
RS48S
TERMINATIONS
or

INg NC©

’é’.'!i )3?.‘“.

14 15 16 17 18 19 20

Bt A — A . S ! || pi——————— p——

(Close-up)
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Chapter 3.

Description of Operation
|

Description

Due to typical noise levels in engine environments, hearing
protection should be worn when working on or around the LQ6 valve.

LQ6 Operating Modes

The valve can be in four operational modes.
e  Running

e  Shutdown

e  Shutdown position

e  Shutdown system

Running:
In this mode the valve is operating normally and is in position control. The Status Output terminals will be
closed, and the (4 to 20) mA output will follow actual position of the valve.

Shutdown:

In this mode the valve is still in position control, but there has been a situation that forced the valve into
shutdown. The position will be set to 0 %. The

(4 to 20) mA output will be set to 0 mA, and the status output will be in shutdown (terminals open).

There are different situations that will force the valve into shutdown. See troubleshooting for more details.
If the LQ6 Valve is a Digital version, also see the next section on Redundancy for situations that will force
the valve into shutdown.

Shutdown Position:

If the valve is into the shutdown position mode, the valve will not control position any more. The driver will
try to close the valve in current control mode. The

(4 to 20) mA output will be set to 0 mA, and the status output will be in shutdown.

Shutdown System:

If the valve is into shutdown system mode, the driver will try to close the valve with a PWM signal. This is
the last attempt to close the valve. The (4 to 20) mA output will be set to 0 mA, and the status output will
be in shut down.

See troubleshooting for more details on the different situations that will put the valve into the different
modes.

Redundancy

This valve has the following redundancy features.

e DeviceNet position control with Analog backup. (Digital Version Only)
¢ CANopen position control with Analog backup. (Digital Version Only)
e Two Position Feedback devices. (Dual Resolver Version Only)
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Position Control:

The following table shows the operating states for the LQ6 Digital Version. Configuration for Backup Used
and Analog Primary are done over the Digital Interface (DeviceNet / CANopen). See Chapter 6 for a
description of Shutdown Input, Tracking Error, DigitalCom Error, and Analog Error. The Digital and
Analog states indicate if the valve is controlled via the Digital Interface or the Analog Input.

LQ6 Valve Shutdown Backup Tracking DigitalCom Analog Analog
State Input Used Error Error Error Primary
DeviceNet / False False Don’t Care False Don’t Care Don’t Care
CANopen
Shutdown False False Don’t Care True Don’t Care Don’t Care
DeviceNet / False True Don’t Care False True Don’t Care
CANopen
Analog False True Don’t Care True False Don’t Care
DeviceNet / False True False False False False
CANopen
Analog False True False False False True
DeviceNet / False True True False False Don’t Care
CANopen
Shutdown False True Don’t Care True True Don’t Care
Shutdown True Don’t Care Don’t Care Don’t Care Don’t Care Don’t Care

Position Feedback:

The valve can be configured to use the Average, the Higher, or the Lower of the two resolvers by setting
the Difference Error Mode accordingly. The following table shows when the valve will use the Average,
the Higher, or the Lower of the two resolvers for different configurations and valve states.

Difference Error Mode
LQ6 Valve State Use Average Use Higher Use Lower
No Difference Errors Average Average Average
Difference Error 1 Average Higher Lower
Difference Error 2 Average Higher Lower

CANopen Communications

The LQ6 valve supports CAN communications in the CIA CANopen Protocol format complying with
DS301 version 4.02. Further detailed information regarding CANopen can be obtained at www.can-
cia.org. Information about CAN is available at www.semiconductors.bosch.de. Specific information
regarding LQ6 behavior is detailed below.

All LQ6 CANopen messages use the CAN 2.0 11-bit Standard Data Frame Format. All data in CANopen
is formatted as “Little Endian” also known as “Intel Format”.

Baud Rate
The baud rate is configurable in the service tool for 125, 250, 500 kbps. The default is 500 kbps.

The LQ6 will allow a change in the CAN baud rate if:

The proper CANopen Parameters value is changed, i.e. "BaudRate",
--AND--

The LQ6 is then power cycled

-0OR --

The LQ6 is set to a different "Input Type" and then returned to the "CANopen with Analog Backup"
selection. (This action Closes/Opens the CAN device, thus providing the opportunity to change the CAN
device's baud rate.)

The LQ6 valve will operate on a CAN Network that has the following "valves-per-baud rate-setting"
restrictions:

e At 500 kbps, there shall be no more than 15 valves operating simultaneously
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e At 250 kbps, there shall be no more than 7 valves operating simultaneously
e At 125 kbps, there shall be no more than 3 valves operating simultaneously

CANopen Cable Limitation for LQ6

Baud Rate Distance (meters) | Distance (feet)
125 kbps 500 m 1640 ft

250 kbps 250 m 820 ft

500 kbps 100 m 328 ft

It is recommended that CANbus Load should not exceed 90 % in order to achieve the best performance.

CAN parameters that need to be configured in Service Tool:
Node ID

The Node is Configurable in the Service Tool.

1..31 if TxPDO 5 and 6 are enabled.

1..255 if TxPDO 5 and 6 are disabled.

The Default value is 1 and 0 should not be used.

CAN Timeout

Description: Timeout or Maximum Sync rate time in ms.
Range/Type: 0 — 1000, unsigned 16 bit.

Default Value: 40

Enable PDO5 and PDO6

Description: Enable/Disable Transmission of TXPDO5 and TxPDO6
Range/Type: O=disabled, 1=enabled

Default Value: 0 (= disabled)

Heartbeat
The Heartbeat message is not supported.

CANopen State

The LQ6 valve starts in boot-up mode, sends the required Boot Message, and then goes to the pre-
operational state. An operational command needs to be received on the CAN bus to enter the Operational
mode.

Once in operational mode, the LQ6 will remain in normal functioning if it receives a SYNC message
(COB-1D=0x80) and a FAST REQUEST message
(COB-1D=0x20x) within “CAN Timeout” ms. “CAN Timeout” is configurable in the Service Tool.

Another way of stating this is: if EITHER a Sync or Fast message is NOT seen within the timeout, the
DigitalComErr bit/alarm is set.
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The alarm/bit may be cleared with a "RESET DIAGNOSTICS" command from the MicroNet™/NMT
controller via the proper FAST REQUEST message command bit, in combination with a subsequent
SYNC message.

Power on or Hardware Reset

Pre-Operational

Operational

Figure 3-1. CANopen State Chart

The "DigitalCom Slow-Data Not Received" bit will be initially SET when CANopen digital communications
begins. It is CLEARED when at least one "Slow Request #1" (RxPDO2) AND at least one "Slow Request
#2" (RXPDO3) have been received. It will stay cleared unless digital communications is lost.

Diagnostic Word 2, Bit 4 in PDO 6: DigitalNotAllSlowDataReceived.

Transmit PDO Table

Name TxPDO|COB_ID Type Rate

Actual Position and Status from Valve 1 |384 (0x180) +Nodeld [SYNC Sync/Timeout ms
Input Voltage and Temperature 2 |640 (0x280) +Nodeld |ASYNC Rx PDO 2 rate
Efficiency and Analog Position In 3 |896 (0x380) +Nodeld |ASYNC Rx PDO 2 rate
Actual current and Filtered current 4 |1152 (0x480) +Nodeld |ASYNC Rx PDO 2 rate
Actual Position 1 and Actual Position 2 5 1480 (Ox1EQ) +Nodeld |ASYNC Rx PDO 2 rate
Error Status Bits 6 [736 (Ox2EO) +Nodeld |ASYNC Rx PDO 2 rate
Receive PDO Table

Name RxPDO |COB_ID Timeout

Fast Request: Demand and Bit Command 512 (0x200) +Nodeld [Sync Rate

Slow Request #1 and Tracking 768 (0x300) +Nodeld  [N/A

Slow Request #2: and Dual Max Diff 1024 (0x400) +Nodeld |N/A
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Receive (Rx) PDO Definitions

Receive PDO 1 - Fast Request with Demand and Command Bits
This and a sync message need to be received within the timeout milliseconds.

Message type: “SYNC” (requires SYNC message)

COB Id: 512+Node Id (0x200+Nodeld)
Data length: 3 bytes

Data:

Byte 1-2: Position Demand
Data length: 2 bytes, byte 1 is LSB, byte 2 MSB.
Resolution: 16 bits
Units: %
Scaling: 2,500 = 0 % to 62,500 = 100 %.

Byte 3: Command Bits
Data length: 1 byte

Bit 0: Shutdown. If this bit is "1", the LQ6 will shutdown and set the Shutdown bit.

Bit 1: Reset diagnostics bits. On a "0" to "1" transition (Edge triggered), the LQ6 will reset from a
shutdown or alarm condition and reset all the diagnostic bits.

Bit 2: Resolver check enabled. The LQ6 will do a resolver check. The Demand Must be <=0 on
DeviceNet.

Bit 3: AnalogPrimaryDemand. If set, the analog input is the primary demand. If analog and
DeviceNet inputs are OK the analog is used. If the bit = “0" the DeviceNet input is used.

Bit 4: UseAnalogBackup. Set this to “0” so the analog input will be ignored and no reading or
diagnostics will be triggered.

Bit 5 to Bit 7 are reserved, must always be "0".
Bytes 4-8 are unused

Receive PDO 2 - Slow Request #1 with Tracking Command

Message type: “‘“ASYNC”
COB Id: 768+Node Id (0x300+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: TrackingMaxDiff
Data length: 4 bytes, Float
Units: % (0..1 =0 %..100 %)
Range: (0 to 100) %
Default: 1 %.
Byte 5-6: TrackingTime
Data length: 2 bytes, unsigned 16
Units: millisecond
Range: 50-5,000
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Byte 7-8: DualResolverDiffErrMode

Data length: 2 bytes, unsigned 16

Units: ENUM

Range: 0-2

0 = UseMaxResolver
1 = UseMinResolver
2 = UseAverage

Receive PDO 3 - Slow Request #2 with Dual Resolver Max Diff 1 & 2

Message type: “ASYNC”

COB Id: 1024+Node Id (0x400+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: DualResolverMaxDiffl
Data length: 4 bytes, Float
Units: % (0..1 =0 %..100 %)
Range: (0 to 100) %

Byte 5-8: DualResolverMaxDiff2

Data Length: 4 bytes, Float

Units: % (0..1 =0 %..100 %)

Range: (0 to 100) %
Transmit (Tx) PDO Definitions

Transmit PDO 1 — Actual Position and Status from Valve

Message type: Transmitted in Response to Receipt of Receive PDO 1

COB Id: 384+Node Id (0x180+Nodeld)

Data length: 3 bytes

Data:
Byte 1-2: Position Feedback

Data length: 2 bytes, byte 1 is LSB, byte 2 MSB

Resolution: 16 bits

Units: %

Scaling: 2,500 = 0 % to 62,500 = 100 %

Byte 3: Status Bits

Data length: 1 byte

Bit 0: Alarm. This is a copy of the alarm bit.

Bit 1: Shutdown System. This is a copy of the shutdown system bit.

Bit 2: Shutdown Position. This is a copy of the shutdown position bit.

Bit 3: Shutdown. If this bit is "1" the LQ6 is shutdown. This bit will follow the status output. If all
shutdown conditions are not true and the start-up position is not true this bit will be set to
zero.

Bit 4: ManualResolverTestinprogress. This bit will be "1" if the manual resolver test is in

progress. If the resolver test is not performed (Demand is not <= 0.0) this bit will not go to "1".

Bit 5-7 are sent as 0.
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Transmit PDO 2 — Input Voltage and Electronics Temperature

Message type: Transmitted in Response to Receipt of Receive PDO 2
COB Id: 640+Node Id (0x280+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: Input Voltage
Data length: 4 bytes, Float
Units: Volt

Byte 5-8: Electronics Temperature
Data length: 4 bytes, Float
Units: Kelvin

Transmit PDO 3 — Efficiency and Analog Position In

Message type: Transmitted 2 ms after Transmit PDO 2
COB Id: 896+Node Id (0x380+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: Efficiency
Data length: 4 bytes, Float
Units: None

Byte 5-8: Analog Input
Data length: 4 bytes, Float
Units: % (0..1 = 0 %..100 %)

Transmit PDO 4 — Actual current and Actual Current Filtered

Message type: Transmitted 2 ms after Transmit PDO 3
COB Id: 1152+Node Id (0x480+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: Current Feedback
Data length: 4 bytes, Float
Units: Amp
Byte 5-8: Current Feedback Filtered
Data length: 4 bytes, Float
Units: Amp

Transmit PDO 5 — Actual Position 1 and Actual Position 2

Message type: Transmitted 2 ms after Transmit PDO 4

COB Id: 480+Node Id (Ox1EO0+Nodeld)
Data length: 8 bytes
Data:
Byte 1-4: Actual Position 1
Data length: 4 bytes, Float
Units: % (0..1 =0 %..100 %)
Byte 5-8: Actual Position 2
Data length: 4 bytes, Float
Units: % (0..1 =0 %..100 %)

Woodward
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Transmit PDO 6 — Error Status Bits

Message type: Transmitted 2 ms after Transmit PDO 5
COB Id: 736+Node Id (0x2EO0+Nodeld)
Data length: 8 bytes
Data:
Byte 1-2: Diagnostic Word 1 (Error will result in valve shutdown)
Data length: 2 bytes
Bit O: MainEepromWriteFalil.
Bit 1: MainEepromReadFail.
Bit 2: ParameterErr.
Bit 3: ParameterVersionErr.
Bit 4: Adc5VoltErr.
Bit 5: AdcRefErr.
Bit 6: Plus15VoltErr.
Bit 7: Min15VoltErr.
Bit 8: AdcErr.
Bit 9: SpiAdcErr.

Bit 10: FactoryCalibrationErr.
Bit 11 to 15: Reserved.

Byte 3-4: Diagnostic Word 2 (The Alarm(ALM) and Shutdown (SD) setting can vary depending on the
valve configuration purchased)

Data length: 2 bytes

BitO: StartupPositionSensorErr.
Bit1: PositionSensorkErr.

Bit2: PositionErr.

Bit3: CurrentControlErr.

Bit4: DigitalNotAllSlowDataReceived.
Bit5: AnaloglnputHighErr.

Bit6: AnaloglnputLowErr.

Bit7: PowerupReset.

Bit8: WatchdogReset.

Bit9: ShutdownlInputActive.
Bit10: DigitalComeErr.

Bit11: Reserved.

Bit12: DigitalAnalogTrackingErr.
Bit13: InputVoltageLowErr.
Bit14: InputVoltageHighErr.
Bit15: PositionSensor2Err.

Byte 5-6: Diagnostic Word 3

Data length: 2 bytes

Bit O: DualResolverDiff1Err. (ALM)

Bit 1: StartupPositionSensor2Err (ALM)
Bit 2: DualResolverDiff2Err (SD)

Bit 3 to 15: Reserved (SD)

On the CAN bus the Diagnostic words will appear in the following order:
(Diagnostic word 1)

b7, b6, b5, b4, b3, b2, b1, b0, b15, b14, b13, b12, b11, b10, b9, b8
(Diagnostic word 2)

b7, b6, b5, b4, b3, b2, b1, b0, b15, b14, b13, b12, b11, b10, b9, b8
(Diagnostic word 3)

b7, b6, b5, b4, b3, b2, b1, b0, b15, b14, b13, b12, b11l, b10, b9, b8
Everything else 0x00
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Shutdown(SD) and Alarm (ALM) Glossary

Actual Position 1 (Output) — Feedback of the resolver 1 position.
Actual Position 2 (Output) — Feedback of the resolver 2 position.
AdcErr (Output — Internal Driver/Electronics Error) — Failure of the Analog to Digital Converter.

AdcRefErr (Output — Internal Driver/Electronics Error) — This bit will be a “1” if a reference error was
detected in the Analog to Digital Converter.

Adc5VoltErr (Output — Internal Driver/Electronics Error) — This is an Analog to Digital Converter (on
the driver) voltage error.

Alarm (Output) — This is a general alarm bit. If any parameters are out of range, this bit will send a “1”.
Analog Input (Output) — This is readback of the analog signal input to the valve.

AnaloglnputHighErr (Output) - If the analog input is mis-connected or driven With more then the normal
current, an analog high error will shut down the valve (>22 mA).

AnaloglnputLowErr (Output) - If the analog input is hot connected, an analog input low error (< 2 mA)
will shut down the valve.

AnalogPrimaryDemand (Input) — If set to “1” by the control system, the analog input is the primary
demand. If analog and CANopen inputs are OK the analog is used. If the bit = “0" the CANopen input is
used.

CurrentControlErr (Output — Internal Driver/Electronics Error) — This bit will become a “1” if a fault is
detected with the current feedback driver.

Current Feedback (Output) — This is the feedback of the current being consumed by the driver.

Current Feedback Filtered (Output) — This is a filtered feedback of the current being consumed by the
driver. The filter being used is: Value(n+1) = (Value(n) - Value(n-1)) * Coeff + Value(n-1)
CoEff = 0.002

DigitalAnalogTrackingErr (Output) — This bit will be a “1” if the difference between the digital demand
and the analog demand is greater than the “TRACKMAXDIFF” input.

DigitalComErr (Output) — This is a breakdown of the digital network. This error is caused by one of the
following conditions:

Incorrect or zero length message

e Duplicate MAC ID

e Bus Off

¢ No messages received

DigitalNotAllSlowDataReceived (Output — Internal Driver/Electronics Error)- This error occurs when
not all of the digital information/messages were received from the control system.

DualResolverDiffErrMode (Input) — This will define which resolver should be used as feedback in a dual
resolver system. You can either use the higher reading, lower, or average the 2 resolvers.
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DualResolverMaxDiff1 (Input) — This is the first threshold level of the maximum difference accepted
between resolver 1 and resolver 2.

DualResolverMaxDiff2 (Input) - This is the second threshold level of the maximum difference accepted
between resolver 1 and resolver 2.

DualResolverDiff1Err (Output) — This bit will go to a “1” if the difference between resolver 1 and resolver
2 is greater than the value of “DualResolverMaxDiff1”.

DualResolverDiff2Err (Output) — This bit will go to a “1” if the difference between resolver 1 and resolver
2 is greater than the value of “DualResolverMaxDiff2”.

Electronics Temperature (Output) — This is feedback of the temperature of the on board driver.

Efficiency (Output) — This is a multiplier to the position demand to correct the position to a calibrated
flow point.

FactoryCalibrationErr (Output — Internal Driver/Electronics Error) — Error in reading the factory
calibration file.

Input Voltage (Output) — This is feedback of the input voltage being supplied to the onboard driver.
InputVoltageLowErr (Output) — This is bit will be a “1” if the input voltage to the driver goes below 17 V.
InputVoltageHighErr (Output) — This is bit will be a “1” if the input voltage to the driver goes above 33 V.

MainEepromWriteFail (Output — Internal Driver/Electronics Error) — Failure of the EEPROM on the
driver.

MainEepromReadFail (Output — Internal Driver/Electronics Error) — Failure of the EEPROM on the
driver.

Min15VoltErr (Output — Internal Driver/Electronics Error) — This bit will become a “1” if the on-board driver
-15 supply has an error.

ManualResolverTestinprogress (Output) — This bit will be "1" if the “Resolver Check Enabled” is set to
“1” and the check is in progress.

ParameterErr (Output — Internal Driver/Electronics Error) — During a read or write cycle, the
parameter values are checked. If either set is incorrect the values from the correct set is copied into the
incorrect set. If both sets are incorrect this bit is set “1”.

ParameterVersionErr (Output — Internal Driver/Electronics Error) — During the operation, if the block
number in the parameter set does not match the block number used when retrieving the parameter, a
version mismatch is detected and the ParameterVersionErr is set “1”.

Plus15VoltErr (Output — Internal Driver/Electronics Error) — This bit will become a “1” if the on-board
driver +15 supply has an error.

Position Demand (Input) — The position input being demanded from the control system.
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Position Feedback (Output) — This is the actual position of the valve being sent to the control system.

PositionSensorErr (Output) — The valve is continuously checking if the signals for resolver 1 are correct.
If the resolver signals are missing or incorrect, a Position Sensor Error 1 is set and the valve will continue
running on resolver 2 if the valve has dual resolvers.

PositionErr (Output) — During run time, the valve will check if the position feedback and the demanded
position are the same. If not, a position error will be flagged, and the valve will be shut down.

PositionSensor2Err (Output) — The valve is continuously checking if the signals for resolver 2 are
correct. If the resolver signals are missing or incorrect, a Position Sensor Error 2 is set and the valve will
continue running on resolver 1 if the valve has dual resolvers.

PowerupReset (Output) — After power up, the valve will go into shutdown until the valve is reset by the
shutdown-reset input.

Reset diaghostics bits (Input) — On a "0" to "1" transition (Edge triggered) from the control system, the
LQ6 will reset from a shutdown or alarm condition and reset all the diagnostic bits.

Resolver check enabled (Input) — During normal running conditions the valve is continuously checking
that the signals of the resolvers are correct. You can manually run a resolver check when the valve is in
shutdown and at 0 % by making this bit a “1”.

SpiAdcErr (Output — Internal Driver/Electronics Error) — Failure of the “SPI” Analog to Digital
Converter.

Shutdown (Output) — If this bit is "1" the LQ6 is shutdown. This bit will follow the status output. If all
shutdown conditions are not true and the start-up position is not true this bit will be set to zero.

ShutdownInputActive (Output) — If the shutdown input is active (open), the valve will be in shutdown.
Shutdown Position (Output) — If the valve is into the shutdown position mode, the valve will not control
position any more. The driver will try to close the valve in current control mode. The (4 to 20) mA output
will be set to 0 mA, and the status output will be in shutdown. This shutdown will typically occur with
positional errors.

Shutdown System (Output) — If the valve is into shutdown system mode, the driver will try to close the
valve with a PWM signal. This is the last attempt to close the valve. The (4 to 20) mA output will be set to
0 mA, and the status output will be in shut down. This shutdown will typically occur with internal errors.
StartupPositionSensorErr (Output) — Failure of resolver 1 on start-up.

StartupPositionSensor2Err (Output) - Failure of resolver 2 on start-up.

Shutdown (Input) - If this bit is "1" from the control system, the LQ6 will shut down and set the Shutdown
bit.
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TrackingMaxDiff (Input) — This is the maximum difference allowed between the analog command and
digital command, if digital demand is used with analog backup.

TrackingTime (Input) — This is the amount of time that must elapse after the limits of the
“TrackingMaxDiff” have been exceed for the driver to shutdown the valve.

UseAnalogBackup (Input) — If set to “1” by the control system the valve will switch to the analog signal
in the event of the CANopen network fails. If set to “0” the analog input will be ignored and no reading or
diagnostics will be triggered.

WatchdogReset (Output — Internal Driver/Electronics Error) — The driver will check if the processes
that are running in the software are still running. If not, a watchdog reset will be given and the system will
restart.
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Chapter 4.

Service Tool
]

Introduction
The VPC Service Tool is used to monitor, manipulate, view, and configure the configuration settings on a
valve equipped with an onboard valve position controller (VPC). The service tool runs on a personal
computer and communicates with the valve through a serial connection.
The VPC Service Tool is available for use with the analog version or digital versions of the LQ6 valve. The

Service Tool for this product can be found on the web at www.woodward.com/software. Select software
product “VPC Tools” for Valve Position Controller Service Tool.

Obtaining the Service Tool
The VPC service Tool software is based on the Woodward Toolkit software standard version included with

the VPC Service Tool installation software package. The VPC Service Tool and the appropriate settings files
can be obtained from Woodward via e-mail or download from Woodward software down load website.

Installation Procedure

After obtaining the VPC Service Tool software installation package from Woodward, run the included
installation program and follow the instructions on the screen.

Using the Service Tool
The VPC Service Tool communicates with the LQ6 Driver via RS-232 connection. The PC (personal

computer), running the VPC Service Tool is connected to the LQ6 using a 9-pin straight-through serial
cable. Connect the serial cable to the RS-232 Service Port in Figure 2-4.

VPC Service Tool Title Page

The VPC title page is displayed as the tool is launched from a PC. The title page of the VPC Service Tool
contains important information about the version of the Service Tool and the Firmware suitable to be
controlled and monitored using the Service Tool. It also provides information to contact Woodward
Technical Support for assistance (Figure 4-1).

Before modifying any settings of the VPC, make sure the valve is
NOT’CE shut down. Modifying settings with the unit in operation may result in

unexpected behavior.

The SHUTDOWN button will move the valve to 0 % position. This will
potentially shut down the Prime Mover.
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¥ VPC601.wstool - Woodward ToolKit
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VPC601 (9927-1685 103)

Sevice tool o be used with WPC saftware 6.01 [5418-3482NEW)
Will also update fimware to version 6.01 (5413-3482MEW]

W WOODWARD

VPC

Valve Position Controller
PC Service & Diagnostic Tool

This service tool willwork with 6.01 (5418-3482NEW) YPC emmbedded code.
ItAlsowill be able to get parameters. and converttheseto 6.01 (5418-3482NEW)
from the following versions:
5415-1580NEWY. 5418-1580A. 5415-2236NEW. 5415-2691NEW. 5418-2727NEW

Woodward Governor Company
Fluid Systems & Controls

This tool is for use with Woodward V. P.C. position controller anly
Please notify Woodward Governor Company of any issues related to its
useability or function
Contact Woodward Support at

Austialia ------—---- +61 (2] 9758 2322 Japan--- - +81[43]213-2191
- +56[19)3708 4800 Korea—- - +82[51) 636-7080
+86 (512)6762 6727 The Netherlands - +31(23) 5661111
--+91 [129)4097100 United States-------+1 [370) 482-5811

Copyright ©2008 -Woodward Govemor Company. &l rights reserved.

Connected on COML

Figure 4-1. VPC Title Page

Connecting & Disconnecting the VPC Service Tool

Connection to the VPC is made by clicking the connect button on the main tool bar (Figure 4-2).
4 1.wstool - Woodward ToolKit

File  Wiew  Device  Settings  Tools  Help

3 . comne |

Connect to %PC Tool

Figure 4-2. Service Tool Connection

Disconnecting the Service Tool from the LQ6 is done by either pressing the disconnect button or selecting
‘Device’ and ‘Disconnect All Devices’ from the pulldown menu (Figure 4-3).

Disconnect to Service Tool

25 VPCAD wetool - Wao dwar d ToolKit
i OFe  View  Devioe  Seddngs Took Hp
5 S|P © O threduion end Irstractions I

= i & _kj Dizcommisck ]

Figure 4-3. Service Tool Disconnection
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Selecting a Communication Port

When trying to connect the tool for the first time, the VPC Service Tool will show a pull-down menu and
guery to select a suitable communication (COM) port for communication between the PC and the LQ6. In
most cases, the port of choice defaults to COML1. A check mark on the checkbox near the bottom of the
dialog screen indicates that the selected port will be used as default in the future (Figure 4-4).

If a default port is selected, the Service Tool will always establish the connection to the LQ6 immediately
after pressing the connect button without asking for a communication port again.

If the “Always Connect to my last Selected networks” box is not checked, the tool will prompt the user to
select the desired COM port on the next run of the tool.

4 VPC601.wstool - Woodward ToolKit

: File Wiew Device Setbings Tools  Help

: |] ,_7} Connect | ' ]

Select a netwark: 9 9
M etwark Statusz
' COM3 Available
B Available
& TCRAP Available PR
® Conexant HDA D110 MD...  Available firrware ha
b.. ¥
Baud A ate: AutoDetection hd
Fut a check mark in this box to
automatic set COM1 as default port.
= vl wi
ableto

Alwans connect to my last selected network.

.

VAT

Figure 4-4. VPC Tool Communication Port Selection

Woodward 33



Released

Manual 26515 LQ6 Liquid Fuel Metering System w/ Dual Conduit Entries

If the communication connection is lost, the service tool attempts to re-establish the connection. While the
service tool is re-establishing the connection, the communication status displays "Unidentified Device “ on
the pop up window on the bottom of the display window (Figure 4-5). A “Reconnecting” message will be
displayed in the Status if RS-232 is disconnected or the LQ6 loses power.

Sevice bool bo be wsed with VPC software 601 [5418-3482HEW]

Metwork, Device Tool Device Apphcation Id Shatuz

Uredentified Device Connecting

Communication between LOG and PC failed

(' Login 8 Logout B Save Values

Figure 4-5. Communication Lost

If communication has not been established, disconnect the Service Tool from the LQ6 by selecting the
“Disconnect” button from the main tool bar (Figure 4-3). Check the serial connection between the LQ6
Driver and PC and make sure the straight-through serial cable is connected correctly on the PC and LQ6

RS-232 Port.
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Introduction and Instruction Screen

This VPC Service Tool introduction page contains important information of the tool version and LQ6
firmware. It provides information to contact Woodward Technical Support for assistance. Status LEDs and
Shutdown button are also provided on this page (Figure 4-6).

$£ YPC601.wstool - Woodward ToolKit

i OFle  View Device

=Tk )

Settings

xiDis:DnnEct I & © [Introduction and Instructions - J

Tools  Help

[ L ]

LE ]

Cormected on COML

|3_‘7i Details... ||

' the deviceis shut-down. Modifyingsettings with the
' unitinoperation may resultin unexpected behavior.

\ Prime Mover will Shutdown!!!

MW..WOODWARD

VPC

Valve Position Controller

PC Service & Diagnostic Tool
Version 9927-1685 103
For Use With WPC Firrnware Version 5418-34582 NEW

Woodward Governor Company
Fluid Systems & Controls

This tool is for use with Woodward V. F.C. position controller only.
Please notify Woodward Governor Company of any issues related to its
useability or function
Contact Woodward Support at

—--—+B61[2)9758 2322
55 [19) 3708 4800
86 (512)6762 6727
+91[129)4097100

——+81 [43)213-2191
-+82[51) 636-7

nds - +31(23) 5661111

+1(970)482-5611

Before modifyingany settings ofthe VPC, make sure

Hitting the Shutdown button will close the Valve immediately.

Copyright @2009 - Youdvrard Governor Company. Al rights reserved

@ 2lzm ) Pasition Contral Shutdawn D System Shutdown ) Power-up Resst

Figure 4-6. Introduction and Instruction Screen

There is one active button on the Introduction and Instruction Display—the Shutdown Button.

Shutdown Button
Pressing the shutdown button will close the valve immediately and Primer mover will shutdown.

Status LEDs

There are five status Common LEDs components on this page of the VPC Service Tool that depict the
overall status of the LQ6 driver. These components are also integrated into the top of each active Service

Tool Pages.
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VPC Service Tool Screen Navigation

The VPC service tool has display screens that can be selected by using the Navigation Buttons to go
forward or back page-by-page or using a Pull-Down menu to select the desired page (Figure 4-7).

#4 VPC601.wstool - Woodward ToolKit

i Flle Wiew Device Settings  Tools  Help

= ” ) 3 Discannect I ) ﬁ) Harne _

V P/é Inkroduction and Instruckions 3 )

Manual Conkraol
Process Fault & Status Crverview
Process Faulk & Status Configuration Overview
| Setpaink Source Selection & Contral Operations Summary
Sew_;l Actuator Calibration
Cutput Configuration

WOODW,
W wod

Drop-down Menu

Mavigation Button

Figure 4-7. VPC Display Screen

The navigation page contains the following menu:

Home—Displays the service tool and its supported software Figure 4-1.

Introduction and Instructions—Displays the status of tool and support information Figure 4-6.
Manual Control—Displays Manual valve stroking mode Figure 4-9.

Process Fault & Status Overview—Displays the diagnostic page.

Process Fault & Status Configuration Overview—Displays the diagnostic configuration page.
Setpoint Source Selection & Control Operation Summary—Displays the operation status.
Actuator Calibration—Displays the calibration of the position sensors.

Output Configuration—Displays the output status.

Fault Status and Control Buttons

The top portion of every display screen of the VPC Service Tool contains common components that
depict the overall status of the LQ6 driver. It also shows control buttons can be used to shutdown and
reset the control at any time (Figure 4-8).

The fault status is displayed at the top of each page of the service to tool by LED indicators. The alarm or
fault condition alerts the user that the LQ6 has detected a diagnostic condition that can be viewed through
the service tool screen navigation page.

3£ VPC601.wstool - Woodward ToolKit

i Fle Wew Device Settings Tools  Help

P | LG @ Manl control i » Disconnect |

@ Alairn ) Shutdown @ Pasition Contral Shutdavn D System Shutdawn ) Power-up Resst _| S

Figure 4-8. Fault Status and Control Button

Alarm
An alarm allows the LQ6 to maintain operation in the presence of a detected diagnostic condition.
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Shutdown
The valve moves to a 0 % position, and it potentially shuts down the prime mover.

Position Control Shutdown
A diagnostic condition has occurred that require the LQ6 to shut down. The driver will try to close the
valve using current control.

System Shutdown
A diagnostic condition has occurred that requires a shutdown of the position and current control. The
driver will try to close the valve using fixed voltage.

Power-up Reset
The LQ6 has experienced a power cycle.

Shutdown Button
The valve will be moved to a 0 % position by the driver. The Shutdown LED will be illuminated.

Reset Control
The button will reset the LQ6. All diagnostic flags will be cleared if the diagnostic condition is no longer
present.

Manual Control Screen

The Manual Control screen is used during initial commissioning or when troubleshooting to confirm the
operation of the LQ6. This screen can also used to monitor the ability of the system to respond to a
change in position setpoint, valve position, motor current level and valve identification (Figure 4-9).

3 VPC601.wstool - Woodward ToolKit DEx
i Fle iew Device Gettings  Took  Help

E-aR S ||§ 3 & wManual Control - }E ] » Disconnect J

To operale the VPC in manual conticl, you must change the
Setpoint Source. This it done by modiving the settings [under

the Settings pulidown menu) and uploading the revised configuration.
Setposition Saurce Selection

Selected InputType Analeg Position Cantral

Position Settings
Manual Position Setpoint MRS %
Fosltion setpoint (Ta contioller] 00 %
ActalPosition 11087 3
Intemal Drive Curent [Filered) 00 Amp
Valve Idznification
Yalve Parthlumber 33334444
Valve Revisian &
Valve Serial Number 937654321
Start
T S ——— (Pt ]
“rou need to be connected first
20 s
Copyright ®2009 - Woodward Governor Company. All ights reserved
Connected on COML saof Detals.... Win: 0.00, Max: 100.00

Figure 4-9. Manual Control Screen
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Setpoint Source Selection

The displayed source on the selected input field indicates the communication source in the manual
control active mode. Possible sources for input type selection are: Analog Position Control mode, Manual
Position Control mode, CANopen Position Control mode, DeviceNet Position Control mode, and Function
Generator Position Control mode. This selected input type source can be changed using the VPC Service
Tool settings editor.

Position Settings

The VPC can be configured to position the valve based on a set point generated from the service tool. To
configure the VPC for this operation, the input source must be set to Manual Input using the Service Tool
settings editor. After the manual checkout, the driver can be put into normal operation mode by using the
the setting editor. The edited file can be saved into a file for reuse by selecting the File, then Save, from
the main menu of the Settings Editor Tool.

Trend Chart
A trend chart displays the time varying positions, the set point, actual position, and filtered motor drive
current (Figure 4-10).

Pressing the Start button starts the trending process. Pressing the Stop button freezes the currently
displayed values. Pressing the Start button again erases the last traces and restarts the trending process.

Pressing the properties button opens the Trending Properties window. From this window trend screen
properties such as trending time span, sample rate and Y-axis scaling can be modified.

Pressing the Export button during or after the trending process allows to export the data collected during
the trending process to a file of Comma Separated Values (*.csv). This file can be opened in a
spreadsheet or math analysis software package for post-processing of the data and further analysis.

W Irternal Cirive Cunient ([Fike
W &chaalPosition

Starl
Froperties. .
. Export..

20 zer

Figure 4-10. Trend Chart
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Creating a Custom Trend Chart

Point the cursor to a control parameter to be monitored and right clicking. The new ‘Add to trend’ button
will pop up (Figure 4-11).

37 VPC601.wstool - Woodward ToolKit =]

: File “iew Device Sethings  Tools  Help
.__1.':J | E? |I @ ﬁ) Maral Control = J

Setpogition Source S election

Selected Input Type Analog Position Control

Pogition Settings

b4 anwal Pozition S etpoint noo : 4

Position sstpoint HEBXZ Paint to one of these field

Actual Pozition 168 and ”g.ht click to add
trend line

Intermal Driver Current [Filtered) 1.0 Amp

Walve |dentification

“alve Part Mumber 33334444
Walve Revizion A
Walve Seral Mumber 987654321

For Software verzion press "Details" button on bottom of zcreen.

Figure 4-11. Creating a Custom Trend Chart

Selecting the “Add to trend” button a new trending window will open showing a trending chart for the
selected control variable. Pressing the Start button starts the trending process for the selected variables.
Pressing the Stop button freezes the currently displayed values. Pressing the Start button again erases
the last traces and restarts the trending process.

The trend chart can be modified by pressing the properties button. From this window trend screen
properties such as trending time span, sample rate and variable scaling can be modified (Figure 4-12).
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¥ Trending Properties
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Figure 4-12.

Exporting and Saving Trend Values

Trending Properties

Custom trend values can be exported and saved to a file of Comma Separated Values (*.csv file) or Web
Page (*.htm) file by pressing the export button. This file can be opened in a spreadsheet or math analysis
software package for post-processing of the data and further analysis.
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Process Fault & Status Overview

The Process Fault & Status Overview screen gives an overview of the entire range of process fault and
status flags and their individual status. A red LED indicates the process is at fault. In the case of a Power
Reset or Analog input error, the LQ6 will be in a shutdown mode. If the LED indicator is green, the
process fault or status flag indicates no error detected and the LQ6 is ready for operation (Figure 4-13).
The process fault and status flags are grouped according to their function.

34 VPC601.wstool - Woodward ToolKit EJ@@
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v
<
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Figure 4-13. Process Fault & Status Overview

Process Fault & Status Configuration Overview

This screen gives an overview of the configuration of the process fault and status flags. Two LED indicators
depict the configuration of each individual process fault or status flag.

The flags appear on the Process Fault & Status Configuration Overview is in the same order as on the
previous Process Fault & Status Overview screen
(Figure 4-14).
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Figure 4-14. Process Fault & Status Configuration Overview

An illuminated green LED indicator on the left indicates that the flag is enabled. If not illuminated, the flag is
disabled. A yellow LED indicator on the right indicates that the process fault or status flag is configured as
an alarm. This means that if there is a process fault, the driver will not shut down as a result of the
occurrence. If red, the process fault and status flag is configured as a shutdown. A fault under this
configuration will force the LQ6 to shutdown (Figure 4-15).

Legenda:
@ @ Disgnostic ON, SHUTDOWN
@ () Disgnostic ON, ALARM
@ @ Diagnostic OFF. SHUTDOWN

@ ) Diagnostic OFF. ALARM

Figure 4-15. Diagnostic Configuration LED

Modification to these settings could affect the operation and plant
diagnostic enunciation.

Disabling diagnostic flags or changing their function from Shutdown
to Alarm could result in dangerous condition.

An appropriate review of the settings is recommended prior to
making any settings modifications.
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Configuration of the user-configurable flags is done with the VPC Service Tool settings editor. Some of
these flags are changed depending on the configuration of the valve. For a dual resolver valve, the
resolver 1 and 2 errors will be set to alarm—if one of the resolvers fails, the unit will automatically switch
to use the other resolver. The resolver 1 and 2 fault flag will be set to a shutdown—if two resolvers fail,
the unit will shut down the valve.

The same rule is also applied to the digital communication. In the case of using Analog input as backup,
the analog input high and low errors are alarms and not shutdowns.

Setpoint Source Selection & Control Operations Summary

The LQ6 can be operated using different sources for the setpoint signal. The Setpoint Source Selection
page provides an overview of which setpoint source is currently selected and the current setpoint settings
for the selected source. Figure 4-16 shows the Analog input as the selected source for the LQ6.

3£ VPC601.wstool - Woodward ToolKit

i Ele Yiew Device Settings ool Help
= ) \]E & © setpoint Source Selection & Control Operations Summary = ] ) % Disconnect J
~
Fosition Cantroller
Selected Input Type finalog Pesition Control Posiion seltpaint 168 %
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Figure 4-16. Setpoint Source Selection Screen
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Setpoint sources available on the LQ6 are shown in Table 4-1.

Setpoint Source Setpoint Signal Type
Analog Position Control (4 to 20) mA
Internally generated setpoint,
Manual Position Control user-configurable from the

Manual Control page
CANopen base protocol using
CAN Port.

Optional use Analog back-up.
DeviceNet based protocol. Using
CAN port.

Optional use Analog back-up.

CANopen Position
Control

DeviceNet Position
Control

Function Generator
Position Control

Built-in function generator mode.

Table 4-1. Setpoint Sources

Selected Input Type
This indicator shows the currently selected active setpoint source.

Set Position Source
The indicator shows the actual set position in percent of position (%) resulting from the currently active
analog configuration.

Analog Input Diagnostics

Two LEDs are provided in front of the Analog Input Low Error and Analog Input High Error. An illuminated
red LED on the Analog Input Low Error indicates the Analog input signal is too low or it is not presented.
An illuminated red LED on the Analog Input High Error indicates the Analog input signal is too high or has
not been correctly calibrated.

(4 to 20) mA Scaling and Diagnhostics Parameters
This section displays the scaling of the (4 to 20) mA input signal and the scale valve position. The (4 to
20) mA setting can be configured using the Edit Settings File.

Position Controller

This section shows the position setpoint to the controller and the actual valve position (in %), the
controller’s internal input voltage (volts), driver internal electronic temperature (°C), and Driver drive
current (amps).

Position Feedback
Position feedback is the actual position of the valve. The position feedback is displayed as percent of
electrical revolution of the resolver (% Elec Rev).

Position Controller Diagnostic

This section displays the status of the position controller. There are three possible position errors were
identified Position Error, Position Sensor 1 Error, and Startup Close Position Sensor 1 Error. An
illuminated red LED on the indicator indicates the position controller encounters an error.
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Manual Position Control Setpoint Source

The LQ6 can be configured for Manual Control operation mode when the Manual Position Control is set
on the Selected Input Type Figure 4-17. In this mode the user can stroke the valve by changing the
position on the Manual Control page.
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Figure 4-17. Manual Position Control

Selected Input Type
This indicator shows the currently selected active setpoint source.

Set Position Source
The indicator shows the actual set position in percent of position (%) resulting from the currently active of
the manual position set point.

Position Controller

This section shows the position setpoint to the controller and the actual valve position (in %), the
controller’s internal input voltage (volts), driver internal electronic temperature (°C), and Driver drive
current (amps).

Position Feedback
Position feedback is the actual position of the valve. The position feedback is displayed as percent of
electrical revolution of the resolver (% Elec Rev).

Position Controller Diagnostic

This section displays the status of the position controller. There are three possible position error were
identified Position Error, Position Sensor 1 Error, and Startup Close Position Sensor 1 Error. An
illuminated red LED on the indicator indicates the position controller encounters an error.
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CANopen/DeviceNet Position Control Setpoint Source

CANopen Position Control in the Selected Input Type settings indicates the LQ6 is configured for
CANopen operation. The CANopen Position Control screen displays the Selected Input Type, Set
Position Source, CAN Open Diagnostics, Analog Set Position, CAN Open Parameters, Position
Controller, Position Feedback and Position Controller Diagnostics (Figure 4-18).
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Figure 4-18. CANopen Position Control

Selected Input Type
This indicator shows the currently selected active setpoint source.

Set Position Source

The indicator shows the actual Digital Com. set position in percent of position(%) and the state of Digital

Com. Analog backup configuration. The analog backup is used and the setting limit can be configured by
using the Edit Settings File tool.

CAN Open Diagnostics

Three possible errors on this group. Digital Com Error, Digital Com Slow Data Error and Digital Com

Analog Primary, are provided. An illuminated red LED any of the identified errors indicates the controller
may has experienced the error.

Analog Setpoint

The indicator shows the actual Analog Set Position in percent of position (%) with three possible error
flag. These error flags are Analog Input High Error, Analog Input Low Error, Digital Com Analog Spread

Error. An illuminated red LED any of the identified errors indicates the controller may has experienced the
error.
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CAN Open Parameters

This section displays the setting status of the CAN protocol and can be configured using the Edit Settings
file tool. Refer to CAN Open communication section for proper setting.

Position Controller

This section shows the position setpoint to the controller and the actual valve position (in %), the
controller’s internal input voltage (volts), driver internal electronic temperature (°C), and Driver drive

current (amps).

Position Feedback

Position feedback is the actual position of the valve. The position feedback is displayed as percent of
electrical revolution of the resolver (% Elec Rev).

Position Controller Diagnostic
This section displays the status of the position controller. There are three possible position error were

identified Position Error, Resolver Error, and Startup Close Valve Stem 1 Error. An illuminated red LED on
the indicator indicates the position controller encounters an error.

Function Generator Position Control Setpoint Source

The LQ6 can be configured to operate in Function Generator Position Control Mode. The Function
Generator Position Control screen displays the Selected Input Type, Set Position Source, Function
Generator Settings, Position Controller, Position Feedback and Position Controller Diagnostics (Figure 4-

3£ VPC601.wstool - Woodward ToolKit EEX
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Figure 4-19. Function Generator Position Control
Woodward 47



Released

Manual 26515 LQ6 Liquid Fuel Metering System w/ Dual Conduit Entries

Selected Input Type
This indicator shows the currently selected active setpoint source.

Set Position Source
The indicator show the actual Function Gen. Set Position in percent of position (%), Function Gen.
Frequency (Hz), and Function Gen. #Cycles (count).

Function Generator Settings
The indicators show the function generator setting parameters. These parameter can be reconfigured by
using the Edit Settings File tool.

Position Controller

This section shows the position setpoint to the controller and the actual valve position (in %), the
controller’s internal input voltage (volts), driver internal electronic temperature (°C), and Driver drive
current (amps).

Position Feedback
Position feedback is the actual position of the valve. The position feedback is displayed as percent of
electrical revolution of the resolver (% Elec Rev).

Position Controller Diagnostic

This section displays the status of the position controller. There are three possible position error were
identified Position Error, Resolver Error, and Startup Close Valve Stem 1 Error. An illuminated red LED on
the indicator indicates the position controller encounters an error.

Actuator Calibration

The LQ6 product is manufacture configured to a single or dual resolver depends on the application. The
VPC actuator calibration page of the VPC Service Tool provides an overview of the actuator position. The
single resolver actuator display is shown in Figure 4-20. The tool automatically display the resolver
configuration in Single or Dual resolver. The resolver is pre-configured from the factory.

Single Resolver Actuator

The single resolver actuator screen shows the Position Scaling and Diagnostic Settings, Raw Position
Sensor Data, and Position Sensor Mode (Figure 4-20).

Position Sensor 1 Scaling and Diagnostic Settings
This indicator displays the LQ6 resolver factory calibrated value in digital count. The resolver min and
max count represent the LQ6 actuator position (0 to 100) % scale.

Raw Position Sensor Data
This section shows the raw data in Position 1 and Position 2 in counts. Three digital graphic meters are
provided to display the set position and actual position.

Position Sensor Mode
The indicator shows either the LQ6 is in a Single Resolver Mode or Dual Resolver Mode.
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3£ VPC601.wstool - Woodward ToolKit SEX
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Figure 4-20. Single Resolver Screen

Dual Resolver Actuator

The Dual resolver actuator screen shows the Position Scaling and Diagnostic Settings, Raw Position
Sensor Data, Position Sensor Mode, Position Sensor 2 and Diagnostic settings, and Dual Resolver
Difference Error Checking (Figure

4-21).

Position Sensor 1 Scaling and Diagnostic Settings
This indicator displays the LQG6 resolver factory calibrated value in digital count. The resolver min and
max count represent the LQ6 actuator position (0 to 100) % scale.

Raw Position Sensor Data

This section shows Position Sensor 1 and 2 resolver raw data. Unlike the single resolver mode, the digital
graphic meters are expanded to four and they are position setpoint, actual position, actual position1, and
actual position 2.

Position Sensor Mode
The indicator shows the LQ6 is set for Dual Resolver Mode.

Position Sensor 2 Scaling and Diagnostic Settings
This indicator displays the LQ6 resolver 2 factory calibrated value and position sensor check value.

Dual Resolver Difference Error Checking
This indicator displays the mode used when error is detected and the differences between resolver error
1 and 2.
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Figure 4-21. Dual Resolver Actuator

Output Configuration

The Output Configuration page displays the analog output configuration of the LQ6 (Figure 4-22). The
output page provides two output modes: the Discrete Output state and the Analog Output Settings. These

outputs can be configured for shutdown, internal shutdown or not shutdown. The analog output scaling is

configurable through the VPC Edit Settings tool (See Settings Editor Tool Section)

2% VPC601.wstool - Woodward ToolKit
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<
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Figure 4-22. Output Configuration
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Settings Editor Tool

The VPC Service Tool is designed within the Woodward Toolkit that allows the user to configure the LQ6
*.wset file to fit the preferred application. In the Toolkit settings utilities it provides many options for the
user to create, edit and save *.wset file Figure 4-23.

2% VPC601.wstool - Woodward ToolKit

! File Wiew Device | Settings | Tools  Help

=] | égp |J <M [ Mew from SID Spedfication Defauls, ., Dicci
%, save From Device ko File, . e
(@ Edit settings File. .. c
2 Load Settings File to Device. .
Qﬁ Associate Settings File with Application. ..
|'_,'_:| Compare Settings File Differences. ..
1 CDocuments and Settingsinvue)Deskiopkestfalcon&0l wset

=

Figure 4-23. Woodward ToolKit Settings Menu

New from SID Specification Defaults (Creating new *.wset File)

This options allow user to create a *.wset file from the main application software SID file. To create the
new *.WSET file, select the “New From SID Specification Defaults” and the tool will prompt to another
window as shown on Figure 4-24. Select the appropriate VPC Service tool firmware version and click on
“OK” to continue.

SID Specification Selector,

Pleaze zelect the SID Specification file that goes with the application program vou intend to uze the zettings file
with.

S pecification Mame Dezcrption
YWPC301 Wersion-9 YPC 301 and 3.02
WPCA0TFunc Wersion-8 WPC 3.01 and 3.02
WPLC302 Yersion-8 YPC 3.01 and 3.02
WPCA0TMew Yersion-8  VPC 4.01
WPCROTMew Yerzion-14 VPC 5.01

WPCEDT We & T ool Firmware Yerb. 07 and higher.

SID File Locations...

Ok l [ LCancel

Figure 4-24. SID file Selector
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Another window will prompt for a Valve Settings or User Settings Figure 4-25. It is recommended that
“User Settings” will be used for field modification. Select OK to continue.

7% Settings Selection

Yalve Settings

Ilzer Settings

ok ] [ Cancel

Figure 4-25. SID file Selector

The Settings Editor window will pop up for tool * WSET file configuration. The available configurable
options of the * WSET are Input Type Selection, Input Modifications, Position Error/Resolvers, Output
Selections and Alarm Shutdown Selections Figure 4-26.

#% VPC601 Version-128 Default Settings - Settings Editor

File  Wew Tools Help

Py © | tnput Type Selection H
Input Type Selection
Input Modifications
Input Typ| Position Error | Resolvers
Cukput Seleckions
Input T Alarm Shutdown Selections ZI

Figure 4-26. Available Configurable Options
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Input Type Selection

On a typical LQ6 product, the valve is factory configured to Analog Position Control as default input type.
This input type can be configured to meet the use’s need. The Input Type Selection includes Analog
Position Control, Manual Position Control, CANopen Position Control, DeviceNet Position Control,
Function Generator Position Control Figure 4-27.

% VPC601 Version-128 Default Settings - Settings Editor

Ele Wew Tools Help

: J 0 &) Input Type Selection -

Input Type Selection

[hput Type Analog Position Control b

Analog Position Caontral

M ariual Pasition Contral

CaMNOpen Position Control
DewviceMet Pozition Control
Function Generatar Position Contral

4 - 20 md input zcaling

| [P (IR T ) R I [ T T T Y RDRRR T ) I

Figure 4-27. Input Type

Analog Position Control Setup

This section shows the Analog Input Position Control mode and the actual position value derived from the
applied analog input signal. Signal ranges below or above the specified limits result in a fault Figure 4-28.

¥ VPC601 Version-128 Default Settings - Settings Editor

Wiew  Tools  Help
H Y ﬁ) Input Type Selection -

Input Tupe Selection

Input Type Analog Position Corntrol v |

4 - 20 md input scaling 4 - 20 mé, Diagnostics Ranges

Max Input Value 20.00| mé Position at Max. Input Value 100.00) % High Limit ' alue 22.00] me
tin Input Walue mi, Pozition at Min. Input ' alue x Low Limit % alue ma

Figure 4-28. Analog Position Control

(4 to 20) mA Analog Input Scaling

The (4 to 20) mA input scaling group displays the calibration settings used to convert the analog input
current level to the setpoint position in percent of position (%). The unit of the input current is milliamps
(mA).
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(4 to 20) mA Diagnostic Range

The diagnostic ranges for the (4 to 20) mA input configuration are displayed in this section. The unit of the
limit settings is milliamps (MA). Low limit is the minimum input current input that the LQ6 considers as a
valid input. Any the input signal drops below this limit, the software will trigger an error flag. A high limit is
the maximum input current limitation on the high end.

Manual Position Control Setup

There is no parameter setting for this control page Figure 4-29. Control parameters are hardcode into the
tool.

#% VPC 601 Version-128 Default Settings - Settings Editor

Wity  Tools  Help

= ] 3 &) Input Type Selection -

|nput Type Selection

|nput Type h arual Position Control b

No Parameter needed for manual control

Figure 4-29. Manual Position Control

CANopen Position Control Setup

CANopen is a non-proprietary CAN-based command protocol (CAN = ‘Controller Area Network’). These
protocol controllers are referred to as “NMT” controlled devices. CANopen, then, conforms to a traditional
Master/Slave hierarchy.

The CANopen Input Configuration screen shows the configuration settings for the CANopen
communication input of the LQ6. The CANopen protocol on the LQ6 is set to operate in single mode with
an analog input as backup Figure 4-30).

#% VPC601 Version-128 Default Settings - Settings Editor
Wiew  Tools  Help
P H P 2 & Input Type Selection . J

Input Tupe Selection

Input Type CaMOpen Position Control e

CANOpen Parameters

CAMOpen Node |d 1| IdNr CaMOpen Baudrate B00 Khit / Sec W
Communication Failed timeout time 40| mSec Extended PD0's Enabled Enabled

4 - 20 md Backup input scaling 4 - 20 mé Backup Diaghostics Ranges
Max Input Yalue 20.00] ma Position at Mas. Input Yalue 10000 % High Limit Value 22.00] ma
Min Input Yalue 400| ma Positian at Min. [nput ¥ alue 000 % Lowy Linnit ¥ alue 200( ma

Figure 4-30. CANopen Position Control
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CANopen Parameter Settings

This section shows the communication parameter settings of the CANopen communication input. The
Baud Rate and port-specific Node IDs are shown as well as the Timeout parameter that determines the
quality of the CAN communication link. The LQ6 normally uses a non-standard implementation of the
CANopen protocol. The number of PDOs has been increased over the standard setting to allow more
data transfer between NMT and the LQ6. This can be disabled in order to communicate with other
customer’s products that might require a true implementation of the CANopen protocol compliant to the
standard.

The drop-down menu on the baud rate field allow to change the rate. The CANopen Communication
section in this manual provides useful information regarding the CAN open Baud rate.

Analog Backup Parameter Settings on CANopen

This section shows the analog input scaling and diagnostic range. The Max and Min value of the input is
converted to an equivalent valve position with a diagnostic fault ranges. The scaling and diagnostic value
can be entered for the new setting configuration.

DeviceNet Position Control Setup

DeviceNet is a non-proprietary CAN-layer protocol. The DeviceNet Input Configuration screen shows the
configuration settings for DeviceNet Digital Input of the LQ6. The DeviceNet protocol on the LQ6 is set to
operate in single mode with an analog input as backup (Figure 4-31). In this setting, the analog input can
be configured as backup.

8 VPC601 Version-128 Default Settings - Settings Editor

File  Wiew Tools Help

H 2 & Input Type Selection -

Input Type Selection

Input Type [ eviceM et Posiion Contral A
Devicelet Parameters
DeviceMet Baudrate 125 Kbit / Sec w
DeviceNet Mac 1D B3 S
4 - 20 md Backup input gcaling 4 - 20 ma Backup Diagrnostice Ranges
M | rput Yalue 20.00] md Position at Max, Input Yalue 100.00| % High Lirnit % alue 2200 ma
Min Input Walue 400 md, Pasition at Min. [nput ¥alue 000 Lawvs Linit ¥ alue 200| md,

Figure 4-31. DeviceNet Position Control

DeviceNet Parameter Settings

This section shows the communication parameter settings of the DeviceNet Digital Input. The Baud Rate
and port-specific Mac IDs are shown as well as the Timeout. The baud rate can be changed through the
drop-down menu.
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Analog Backup Parameter Settings of DeviceNet

This section shows the analog input scaling and diagnostic range. The Max and Min value of the input is
converted to a equivalent valve position with a diagnostic fault ranges. The scaling and diagnostic value
can be entered for the new setting configuration.

Function Generator Position Control Setup

The function generator is an internal Position Control function that use to simulate valve. The Function
Generator Configuration screen shows the configuration settings in Figure 4-32.

% VPC601 Version-128 Default Settings - Settings Editor

Ele  Wew Tools Help

P & Input Type Selection i

Input Type Selection

Input Type Function Generator Position Contiol - %

Function Generator Yalues Function Generator Modes

Duty Cycle 50.00) = Wave Mode Tured Off |~

Mumber Of Cycles 10 Sweep Mode Sweep DK v
Signal High Paint 0.00 % Synch Logging i~

Signal Law Point 000 %

Start Freq. 01000 Hz

Stop Freq. 100000 Hz

Figure 4-32. Function Generator Position Control

Function Generator Value
This section shows the duty cycle, number of cycle, Hi-Low point, Start-stop frequency and sweep time of
the generator value.

Function Generator Modes
The function generator mode defines the type, sweep of the frequency and it also allows to turn ON/Off of
the Synchlogging

Input Modification

This screen is used to configure or set to filter a noisy signal. The frequency range in the filter bandwidth
can entered to the available space. This range is from 0.8 to 6 Hz with a filter of threshold 0.00 % to 2.10
% Figure 4-33.

#8 VPC601 Version-128 Default Settings - Settings Editor

Fle Wew Tools Help

P @ @ nput Modfications

Mone lingar Filer Relubrication Function

Filter Band '/idth 08] Hz Fielubrication Function Mode Off »
Filter Thrashold 000 =z

AlinearFilter:

The filter will limitthe bandwidth when the input itionis within the threshold.

Ifthe input signali: ide of th usethe

Thisis used forinput signals that have alotof noise onthem.

Useasa i int 0.8Hz with a threshold of 0.6%

Figure 4-33. Input Modifications
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Relubrication Function Mode

The Relubrication Function Mode is an advanced feature of the LQ6 that triggers a position pulse at
periodic points in time to redistribute the lubrication in the actuator. This function is ON/OFF selectable by
using the Settings Editor Tool Figure 4-34. An “OFF” option indicates that LQ6 will not use the function. A
pop-up configurable parameter menu populates on the screen when the “ON” option is selected. Time
Between Pulses, Impulse Half Duration, Position Step Size are the parameters that can be modified using
the Settings Editor Tool.

Relubncation Funchon

Fielubrication Function M ode 3 -~
Time Between Pulzes 60| Min
Irpulze Half Druration 10| mSec
Position Step Size 1.00) =

Figure 4-34. Relubrication Function

Position Error/Resolvers

The Position Error/Resolvers setting page is used to set the allowed position error of the feedback
resolver. The position error function will compare the actual position and the set position Figure 4-35.

#% VPC601 Version-128 Default Settings - Settings Editor. i

Fle WYew Toos Help

iH |} @ © PostionError { Resavers 9

Faosition Error Settings Dual Resolver Difference diagnostics
Position Err Delay 500) mSec Mode UsedWhen Ermor Detected
Position Err Threshald 1.0] % Dual Resolver Max Difference Alarm 1.00| 3
Dual Resobver Max Difference Shutdown 200| %

Position Ermor setting:

The Position Ermr Delayvariable will delay the position error function for the given me.
The Position Enr Thresholdis used to set a % position error that is allowed. Within this
treshold no position error will be given.

The pasition error functionwill compare the Actual Position andthe Selposiion.
Setposition does haveth fere function of the actuatoralready buldin. (see block

diagram])

Position Error Block Diagram

FodionDanand  { Vaue Poationlraisdery

W et )

Boviion Cerlrelir

Bastion Emce [ietechon PastionErar

Figure 4-35. Position Error/Resolver Setting Screen
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Position Error Settings

This section is the variable set to flag the resolver error mode. The Position Err Delay variable will delay
the position error function for a given time. The PositionErr Threshold is used to set the allowed % of
position error.

Dual Resolver Difference Diagnostics
This field is used for Dual resolver LQ6 and for Position Feedback Redundancy purpose. The mode of
operation can be selected from the pull-down menu.

Available options are:

e Use Max_Resolver
e Use Min_Resolver
e Use Average

The redundancy issues a diagnostic event when the difference between the two resolvers exceeds a
specified limit. The limit is specified in percent of position (%), i.e. for example if the difference between
the two resolvers is bigger than 50 % and the alarm limit is set to 50 % an alarm will be issued. If the
difference between the resolvers keeps increasing and exceeds the shutdown limit the redundancy
manager will issue a shutdown command to LQ6.

Output Selections

This Output Selections setting page contains the Analog Output Scaling, (4 to 20) mA Output Shutdown
Mode and Discrete Output Shutdown Mode Figure 4-36.

8 functiongenfile.wset - Settings Editor EEx
Fle ¥ew Tools Help
PH | @ © outpu selections iy

4- 20 mA Duput Seaing
Max Posiion In Value 10000 % baxDutVaue 20.00) mh

Min Position Inalue: 0.00] = tlin Out Walue 0.00] ma

4 - 20 mé Dutput Shutdown Mode
Shutdown Mods Use Shutdown v

Discrete Duput Shutdown Mode
Shutdown Mode

The Shutdown i il ho shi
put the outputs intathe shutdown siale.

Hotes

Figure 4-36. Output Selections Setting Screen

(4 to 20) mA Output Scaling
The variable can be entered to the Analog scaling field via PC key board. The % of Max Position Value is
corresponding to the Max out value (mA) of the Analog output.

(4 to 20) mA Output Shutdown Mode

The (4 to 20) mA output can be configured to trigger a shutdown mode upon detection of a diagnostic event
or command from other interface sources. Use the pull-down menu to set the appropriate selectable setting.
e Use Shutdown

e Do Not Shutdown
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Discrete Output Shutdown Mode

The Discrete output can be configured to trigger a shutdown mode upon detection of a diagnostic event or

shutdown command from other interface sources. Use the pull-down menu to set the appropriate selectable
setting.

Alarm Shutdown Selections

The Alarm Shutdown Selections page can be configured to generate an Alarm or Alarm/Shutdown Figure
4-37.

#5 functiongenfile.wset - Settings Editor

Fle  VWew Tools Help

P [ @ @ alarm shutdonn Selections -

oN/OI Alam
Flag ON Input Volage High [ 4lam nput Yoliage High
Flag ON Input Votage Low [ Aam nput ohage Lo
Flag ON Fowerup Reset [] Alam Pover-up Rieset
Flag ON -8 hutdown Input Active [ Alam -Shutdown Input Active

Alarm Shutdown selections:

- . Firs
I selecteditwillgenerate an Alamm/Shutdown.
IEnot

I selecteditwillgenerate an Alam.
Ifnot selected itwill generate a'Shutdown

Hotes

Figure 4-37. Alarm Shutdown Selection Screen

ON/OFF

With a “ \ “ mark on box of the ON/Off flag it will trigger an Alarm/Shutdown upon detection of a diagnostic
event. If the box is not checked it will generate NO Alarm/Shutdown upon detection of a diagnostic event.

Alarm

With a “ v “ mark on box of the ON/Off flag it will trigger an Alarm upon detection of a diagnostic event. If the
box is not checked it will generate a Shutdown upon detection of a diagnostic event.
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Upon completion of the configuration the *.wset file can be saved by using the file save from the main
ToolKit menu Figure 4-38. The window will prompt for file save location.

¥ VPC601 Version-128 Default S

File | Wiew  Tools  Help
H Save... Ckrl+5 |L;.|-,5

Sawve As,.,

Properties. .. 4-207
Export

b ax
E:xikt

Figure 4-38. Save *.wset file

Save From Device to File

This option is to save the current setting from the LQ6 to a file on the PC.
First, connect the VPC Service Tool to the LQ6 by pressing the Connect button or selecting ‘Connect’ from
the main toolbar. LQ6 settings files can be created using the VPC Service Tool Settings Editor Wizard.

Procedure to create and save new LQ6 Settings File

1.
2.

S

© N

Select “Settings” from the main VPC tool bar menu.

Select “Save from device to File” from the pull-down menu. A Settings File Selection window is
prompted for a file name to be entered.

Press “Browse” to enter the new file name to be saved. Leave the type extension to be .wset.

Press “save’ to continue. The save window is prompted for file location review.

If the file name and file location is the desired target then “next” button to continue.

A “Valve Settings/User Settings” option window will pop up. For a new save to file, it is recommended
that “User Settings “ is used. Select the “User Setting” and press “Next” to continue.

An option note window will pop up for entering any associated information with the file.

Select “Next” to continue. A “Device settings saved successfully” message will appear on the screen.
Select “close” to get back to the VPC Service Tool menu.

Edit Settings File

This option allow for user to edit the pre-existing *.wset file. Connect the VPC Service Tool to LQ6 by
pressing the connect button. Once the communication has been established, select the Settings from
main menu bar and choose “Edit Settings File”.
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Procedure to Edit LQ6 Settings File
1. Select “Settings” from the main VPC tool bar menu.
2. Select “Edit Settings File ” from the pull-down menu. A Settings File Selection window is prompted
for a file name to be entered.
3. Press “Browse” to locate the file to be edited.
4. Press “Open’ to continue. The tool will prompt the file in Setting Editor Window.
5. Modify the file to meet the need and save to location where can be loaded back to the LQ6.

The actions described may not be appropriate for all situations. The
operator should verify that any actions taken while troubleshooting
will not take equipment outside of specification, and will not damage

property or result in dangerous situations. Consult with the local
safety authority as necessary.

Load Settings File to Device

This option allows the user to down load the *.wset file to LQ6. Connect the VPC Service Tool to the LQ6
by pressing the connect button or selecting ‘Connect’ main tool bar. A new LQ6 settings file can be
loaded into LQG6 driver by using the Settings Editor tool.

Procedure to load the *.wset file to LQ6

1. Select “Settings” on the main VPC Service Tool bar.

2. Select “Load Settings File to Device” from the pull-down menu. A “Browse” window will prompt to
locate the file.

3. Locate and select the file to be loaded and click “Open ” button to open the file.

4. A file name and location window is prompted for a review. If the file is the desired file, then press
“Next” to continue.

5. Upon completion of file loading, a “Device settings loaded successfully” message is displayed. Click
“Close” to get back to the VPC Service Tool menu and the file is loaded.

Associate Settings File with Application
This tool allows the user to associate an *.wset file with specific main software application.

Compare Settings File Difference

This tool allows the user to two different *.wset files. The tool will return difference between the files in a
report form.

The actions described may not be appropriate for all situations. The
operator should verify that any actions taken while troubleshooting
will not take equipment outside of specification, and will not damage

property or result in dangerous situations. Consult with the local
safety authority as necessary.
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Chapter 5.
VPC Software Upgrade

This chapter addresses the options for upgrading the LQ6 Software to the latest released version using
the VPC Service Tool

The following procedure must be followed to upgrade the VPC to the latest version of software:

Woodward recommends performing the software upgrade when the
LQ6 is operating OFFLINE. In the process of upgrading the software,
the LQ6 will stop its operation and the valve will be in shutdown.

Check system to ensure it is safe to upgrade before proceeding with
the software upgrade.

Make sure to review the upgraded setting on VPC Service Pages
before resetting the LQ6. Do NOT reset the DVP without reviewing
the settings.

1. Before you start please note the part number, revision and serial number of the product identification
plate on the valve. You will need these numbers later during the software update process.

2.  Make sure the VPC is shut down. This can be done by cycling power, disconnecting control signals,
using shutdown input, or using the control system to shutdown the valve.

3. Connect to the driver using the Service Tool. Click on the “Connect” button (Figure 5-1). A window
will appear on the bottom of the screen. This will give you the serial number and application ID. The
application ID is the software part number.

4. Make sure the software part number is one of the following:

5418-1580New (Ver. 3.01)
5418-1580A (Ver. 3.02)
5418-2238New (Ver. 3.01 Functional)
5418-2691New (Ver. 4.01)
5418-2727New (Ver. 5.01)

5. If the part number of the software is not one of these, do NOT update the software; contact
Woodward. The service tool will not be able to update your software, and the valve will be loaded
with software but the conversion will fail, making it impossible for the valve to operate any more.
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3% VPC601.wstool - Woodward TooKit

i Rl wiew Device Settings Tools  Help
k) ” 2 & Haome -J o % Disconnect |

VPC601 (9927-1685 103)

Sevice tool to be used with VP software £.07 (5418-3482ZNEW]
Will also update fimware to version B.01 [5418-3482ME'W)

W..WOODWARD

VPC

Valve Position Controller
PC Service & Diagnostic Tool

This service tool willwork with 6.01 (541 8-3482NEW) VPC emmbedded code.
ItAlsowill be able to get parameters. and convertthese to 6.01 (5418-3482NEW)
from the follawing versions:
5418-1580NEW. 5418-1580A, 5418-2238NEW. 5418-2691NEW. b418-272/NEW

Woodward Governor Company
Fluid Systems & Controls

This tool Is for use with Woodward V. P.C. position controller only.
Please notify Woodward Governor Company of any issues related to its
useahility or function
Contact Woodward Support at

—-+81[43)213-2191
+82 [51] 636-7080
1(23)5661111
--+1 (970)482-5811

—+61[2]97582322 Japan -
+55(19]3708 4800 Korea-—
86 (512)6762 6727 TheHMetl
+91(129)4097100 United States-

Copyright 2009 - ¥oodward Governor Company. Al rights reserved.

Figure 5-1. Serial Number & Application 1D

Disconnect the Service Tool. Load the new application using menu “File” “Load application”. A
wizard screen will pop up (Figure 5-2). Follow the direction given. Press the Next button.

Load Application
Load Application
Please acknowledae the following safety waming.

The device will be shutdonn while a new application is loaded. Verify that it is safe to shuldown the

! Y, device betare procesding

Failure to do s may result in persanal njury or damage to equipment.

6.

Figure 5-2. Wizard Screen
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7. Select the file with the new application filename: VPC5418-3482 NEW.scp, and click the Next button

(Figure 5-3).

Application File Selection
Select the application file to load.

Click ‘Browse' to select the file.

Grr_lta\Software\Rieleases\5418-3482 New\WPCE415-M482NEW. scp

[] Set selected directory a3 default dirsctary

[ LCancel H Mest »

Figure 5-3. Application Filename

8. Make sure you select the “Restore the device’s current setting after loading the application” (Figure
5-4).

If you do not select this option, you will not be able to operate the
NO T’CE valve any more after the software is loaded.

Restore Setings
Wihat do wou want to da’?

‘what do you want ta da with the device's settings?

Restore the device's curment settings after loading the application.

[ LCancel ][ Mext > ]

Figure 5-4. Load Application Screen
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Tool will prompt to connect to a COM Port Figure 5-5. Connect using the communication port where

9.
the driver is connected to. Typical COM1. The baud rate must be “Baud_38400". Click the Next

button.

Network Selection

Select the network to connect with.

Select a network:

Metwark Status

o COm3 Available
5 comi Auvailable
& TCPAP Function I

@ Conexant HDA D110 MD...  Available
Baud R ate:

Mext >

[ Lancel ][

Figure 5-5. Communication Port

10. The following screen will pop up. This is OK, if you selected the correct SCP file “VPC5418-3482
New.scp“ you can click Next. Wait until the program is loaded. When the program is loaded, a screen

will pop up asking for the serial and part numbers.

Load Application

Product Identifier Mismatch
/

Wihat do you want to do?
v

The produst identiisr of the sorint e and the pradust identier of the device d not match. The
P\ appication you ere loading may not be Gompatible with the devios:

To continue anpay press Next, Otherwise, press Cancel

Figure 5-6. Product Identification Screen

65

Woodward



Released

Manual 26515 LQ6 Liquid Fuel Metering System w/ Dual Conduit Entries

11. If the display screen in Figure 5-7 pops up after the application is loaded, the conversion will not work
properly. Please DO NOT select “NEXT” button to continue. Select “ CANCEL” button to terminate
the upgrade process and contact Woodward immediately. Woodward may request the diagnostic log
located under the Help Menu selection & the settings file saved before the application load.

Load Application

Settings Differences

' Device application difference.
LY

The selected file iz intended for application: WPCEOTMNew Version-14

Some settings in the file may not match settings in the curent device application.

To wiew or resolve the differences press Resolve Differences. To continue prese Mext.  Otherwize,
press Cancel

Resalve Differences

Figure 5-7. Setting Definitions Screen

12. Depending on the version of software you are converting from, the conversion library has populated
the fields it can find. Please check the part number, serial numbers, and revision, and make sure that
all these number are the same as the name plate number on the valve.

13. ProductPartNumber is the part number without the dash, 1234-5678 will become 12345678.00000.

14. This works the same for the ProductSerialNumber if the serial number is 987654321, you will see the
following number: 987654321.00000 (Figure 5-8).

Load Application

Edit Setiings

Enter values for the following parameters and then press next

_Productidentiication ProductPaMumbeer [0.00000]
_Productidentification ProductFey Mot Programmed | v
_Productdenification ProductS erialNr 0.00000
_Froductldenificaltion. SerialNumber VPC 1212
v
Min: 0.00000, Max: 4294967295,00000

Figure 5-8. Serial Number Screen
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15. Then repeat the serial number one more time and add the “VPC “ (and space) before the serial number.
The screen must look something like this. You can now click the Next button, and the following screen will
show (Figure 5-9).

Load Application,

Edit Settings

Enter walues for the following parameters and then press net

A
_ Productidenifiation ProductParthumber
_Productidenification. ProductRev
_Producidentification FroductSerialr
_Productdentification. SeriaNumber VFL 987654321 ]

~

Enter up to 19 characters,

Figure 5-9. VPC Serial Number Screen

Some control system will use the part number to determine if the
IMPORTANT correct valve is connected. See Figure 5-10.

Load Application,

Settings Conversion Failed

Settings reassociated successiully

Flease review the following warnings and/or information:

Description
(i) ‘We have detected G56/LOE valve, if this it incomect please lumoff driver and contact Woodward
(i) &l parametsrs converted, Plsase check messages.
(i) Please check user setting by ieading parameter file from device, and confim correct settings for your application
(i) Before prime mover operation, confim cormect operation of valve.

< >
(@ 0Errors (*) 0 Warnings

Figure 5-10. Settings Conversion Failed Screen

16. If this screen is shown, the conversion did work correctly. Please follow the instruction and click on
the Next button (Figure 5-11).

Load Application

Loading Setlings
Please wait

Settings File:
Ciiwork SYNAFalcontirunk! ServiceT oolPC 5418-1580NEW 2009 Mar-24 10.55.17.wset

Loading Settings

Processing 245 of 340 seftings.

Carical

Figure 5-11. Loading Settings Screen
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17. The converted setting will be loaded into the control. Wait until all settings are saved. The last screen
will show with the message “Application loaded successfully” (Figure 5-12). Click Close.

Load Application

Finished

\l) Application loaded successfully.

Close

Figure 5-12. Final Screen
18. Now cycle power on the valve. This is needed to make sure that the parameter error is cleared.
19. Connect to the valve by clicking the Connect button. You must see the new application ID and serial

number you have supplied. Go to the “Manual Control” screen and you can see the part number, serial
number, and revision.
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Chapter 6.

Valve Sizing
|

Standard Liquid Valve Flow Calculations

Determination of Port Size

In order to choose the proper size of valve for an application, the approximate geometric port area
required to meet the maximum flow requirement must first be determined. Taking the Maximum Mass
Flow Rate plus at least 10 % for margin and using the following equation will determine the maximum
geometric port area.

N W
11978.3-J/dP-SG

where:

A= Geometric Area (square inches)

Wf = Mass Flow Rate (pph [Ib/h]) (maximum required plus at least 10 %)
dp = Delta Pressure across the metering port (=50 psid for the LQ6)

SG = Specific Gravity relative to water (0.82 typical for diesel fuel)

Once the maximum required geometric area is calculated, choose the LQ6 metering port size by picking
the closest one of the three sizes available that is greater.

Below are graphs of the available metering port sizes for specific gravities of 0.82 and 0.975.
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Figure 6-1. Metering Port Size—0.82 Specific Gravity

LQ6 Port Alternatives - 0.975 Specific Gravity
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Figure 6-2. Metering Port Size — 0.975 Specific Gravity
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Chapter 7.
Troubleshooting

For troubleshooting using the VPC Service Tool, reference Figure 4-2 “Valve Overview Status”. Other

troubleshooting methods using the VPC Service Tool may be found in the Help section of the service tool.

Possible Reason

Explanation

Action

Power up Reset
(Shutdown)

After power up, the valve will go into
shutdown until the valve is reset by
the shutdown reset input.

Reset the valve after power
up.

Shutdown Input Active
(Shutdown)

If the shutdown input is active (open),
the valve will be in shutdown.

Check wiring and/or control
system.

Analog Low Error
(Shutdown or switch to
DeviceNet / CANopen)

If the analog input is not connected,
an analog input low error (< 2 mA)
will shut down the valve.

Check the wiring and the
control system.

Analog High Error
(Shutdown or switch to
DeviceNet / CANopen)

If the analog input is mis-connected
or driven with more then the normal
current, an analog high error will shut
down the valve (> 22 mA).

Check the wiring and the
control system.

DigitalCom Error
(Shutdown or switch to
Analog)

This error is caused by one of the
following conditions.

e Incorrect or zero length message
e Duplicate MAC ID

e Bus Off

e No messages received

Check the wiring and the
control system.

Startup Position Error 1
(Shutdown Position or run
with other resolver)

During the start-up of the valve, the
valve is closed to detect if the
resolver 1 is at the programmed
position. If this is not so, the valve will
shut down (Single Resolver) or run
using Resolver 2 only (Dual
Resolver).

Reset the valve, and the test
will be performed again if the
valve is Shutdown. Check if
there is an obstruction in the
valve. Check if the valve
needs cleaning. Check
pressure rating.

Startup Position Error 2
(Shutdown Position or run
with other resolver)

(Dual Resolver Only)

During the start-up of the valve, the
valve is closed to detect if resolver 2
is at the programmed position. If this
is not so, the valve will run using
Resolver 1 only. If both resolvers are
not at the programmed position, the
valve will shut down.

Reset the valve, and the test
will be performed again if the
valve is Shutdown. Check if
there is an obstruction in the
valve. Check if the valve
needs cleaning. Check
pressure rating.

Position Error
(Shutdown Position)

During run time, the valve will check if
the position feedback and the
demanded position are the same. If
not, a position error will be flagged,
and the valve will be shut down.

Check if there is an
obstruction in the valve. Check
if the valve needs cleaning.
Check pressure ratings.

Tracking Error

The difference between the
DeviceNet / CANopen position
demand and the Analog position
demand is greater than the
configured limit (1 % default).

Check the control system
analog output and the valve
analog input.

Position Sensor Error 1
(Shutdown Position or run
with other resolver)

The valve is continuously checking if
the signals for resolver 1 are correct.
If the resolver signals are missing or
incorrect, a Position Sensor Error 1 is
set and the valve will continue
running on resolver 2 if the valve has
dual resolvers.

Check wiring in the valve.
Replace valve.
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Possible Reason

Explanation

Action

Position Sensor Error 2
(Shutdown Position or run
with other resolver)

(Dual Resolver Only)

The valve is continuously checking if
the signals for resolver 2 are correct.
If the resolver signals are missing or
incorrect, a Position Sensor Error 2 is
set and the valve will continue
running on resolver 1 if the valve has
dual resolvers. If both resolvers have
errors, the valve will shut down.

Check wiring in the valve.
Replace valve.

Resolver Difference Error 1

(Dual Resolver Only)

The difference between Resolver 1
and Resolver 2 is greater than the
configured limit for Resolver
Difference Error 1.

Check wiring in the valve.
Replace valve.

Resolver Difference Error 2

(Dual Resolver Only)

The difference between Resolver 1
and Resolver 2 is greater than the
configured limit for Resolver
Difference Error 2.

Check wiring in the valve.
Replace valve.

Internal Error

There are different internal errors that

can be detected.

. Supply voltage errors

. AD converter errors

. Software errors (Watchdog)

. Factory calibration and
parameter errors

All of these errors will make the valve

shut down in one of the three modes

(Typical Shutdown System).

There is an internal error
detected. Replace the valve.

safety authority as necessary.

The actions described may not be appropriate for all situations. The
operator should verify that any actions taken while troubleshooting
will not take equipment outside of specification, and will not damage
property or result in dangerous situations. Consult with the local
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FAULT RELAY
STATUS

OK
(ENERGIZED)

(DE—ENERGIZED)

CHECK INPUT APPLY 4-20 mA
VOLTAGE DEMAND, OBSERVE
VALVE ANGLE

IS
THE INPUT
POWER WITHIN
RANGE 7
(18-32 V)

DOES VALVE
FOLLOW DEMAND

FIX INPUT
3 VOLTAGE

CHECK THE POLARITY
OF 4-20 mA DEMAND

OBSERVE 4-20mA
SIGNAL. CYCLE POWER.
REPEAT TEST. FEEDBACK
CHECK DEMAND IF SAME RESULT
SIGNAL REPLACE DRIVER.

IS
THE
e X DEMAND DEMAND SIGNAL
SIGNAL WITHIN RANGE FEEDBACK
4-20 mA? FOLLOWS DEMAND

FEEDBACK FAILURE DRIVER /VALVE
OPEN, THEN CLOSE REPLACE DRIVER OPERATING PROPERLY
SHUTDOWN /RESET
INPUT
OK FAULT RELAY
STATUS .

NOTE: WHEN CHECKING WIRING AT THIS
STEP, NOMINAL RESISTANCES ARE AS

FOLLOWS.
THREE SPEED RESOLVER
REMOVE POWER
CHECK CONTINUITY OF CABLES, TERMINALS RESISTANCE
ACTUATOR, AND RESOLVER COILS RED/WHT — YEL/WHT 36.6 TO 49.4 OHMS
CHECK POLARITY OF YEL - BLU 74.8 TO 101.2 OHMS
ALL CABLES RED — BLK 74.8 TO 101.2 OHMS
ACTUATOR COIL RESISTANCE:
PER COIL: 0.46 — 0.56 OHM
\\
RESOLVER OR Y REPLACE
ACTUATOR OPEN
uAToR Of VALVE /ACTUATOR
REPAIR/REPLACE
CABlES CABLES
oK
CHECK FOR
MECHANICAL OBSTRUCTION
IN' VALVE
CALL WOODWARD
N PROBLEM " » GOVERNOR COMPANY 261-115
PERSISTS 08—12-18

Figure 7-1. Troubleshooting Flowchart
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Chapter 8.

Maintenance
]

Periodic cleaning may be performed. A petrochemical solvent is recommended to clean (wash and brush)
the valve. High-pressure power washing is not recommended. When cleaning the metering element and
the inside of the valve body, do not use sharp objects that may scrape or dent the metering element, as
this could degrade the accuracy of the valve. Do not disassemble the valve during this process.

When using solvent or water to clean the valve, be certain that all access points into the enclosure are closed
or covered (electronics cover, conduit entry, OBVD port).

Damage to sealing surfaces may result in moisture ingress, fire, or explosion. Clean the surface with
rubbing alcohol if necessary. Inspect the LQ6 joint surfaces to ensure that they are not damaged or
contaminated.

EXPLOSION HAZARD—Do not remove covers or connect/disconnect
electrical connectors unless power has been switched off or the area
is known to be non-hazardous.

Substitution of components may impair suitability for Class |,
Division 2 or Zone 2.

RISQUE D’EXPLOSION—NEe pas enlever les couvercles, ni
raccorder / débrancher les prises électriques, sans vous en
assurez auparavant que le systeme a bien été mis hors
tension; ou que vous vous situez bien dans une zone non
explosive.

La substitution de composants peut rendre ce matériel
inacceptable pour les emplacements de Classe |, Division 2
ou Zone 2.

To prevent possible serious personal injury, or damage to
equipment, be sure all electric power, hydraulic pressure, and fluid
pressure have been removed from the valve before beginning any
maintenance or repairs.

Due to the hazardous location listings associated with this product,
proper wire type and wiring practices are critical to operation.

Do not lift or handle the valve by any conduit.

Due to typical noise levels in engine environments, hearing
protection should be worn when working on or around the LQ6 valve.
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The surface of this product can become hot enough or cold enough
to be a hazard. Use protective gear for product handling in these
circumstances. Temperature ratings are included in the specification
section of this manual.

Take care not to damage the cover seal, the cover surface, or the
valve surface while removing or replacing the cover.

Proper torque is very important to ensure that the unit is sealed
properly.
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Chapter 9.

Product Support and Service Options
|

Product Support Options

If you are experiencing problems with the installation, or unsatisfactory performance of a Woodward

product, the following options are available:

e  Consult the troubleshooting guide in the manual.

e  Contact the manufacturer or packager of your system.

e  Contact the Woodward Full Service Distributor serving your area.

e Contact Woodward technical assistance (see “How to Contact Woodward” later in this chapter) and
discuss your problem. In many cases, your problem can be resolved over the phone. If not, you can
select which course of action to pursue based on the available services listed in this chapter.

OEM or Packager Support: Many Woodward controls and control devices are installed into the equipment
system and programmed by an Original Equipment Manufacturer (OEM) or Equipment Packager at their
factory. In some cases, the programming is password-protected by the OEM or packager, and they are the
best source for product service and support. Warranty service for Woodward products shipped with an
equipment system should also be handled through the OEM or Packager. Please review your equipment
system documentation for details.

Woodward Business Partner Support: Woodward works with and supports a global network of
independent business partners whose mission is to serve the users of Woodward controls, as described
here:

e A Full Service Distributor has the primary responsibility for sales, service, system integration
solutions, technical desk support, and aftermarket marketing of standard Woodward products within
a specific geographic area and market segment.

e AnAuthorized Independent Service Facility (AISF) provides authorized service that includes repairs,
repair parts, and warranty service on Woodward's behalf. Service (not new unit sales) is an AISF's
primary mission.

A current list of Woodward Business Partners is available at:
https://www.woodward.com/en/support/industrial/service-and-spare-parts/find-a-local-partner

Product Service Options

The following factory options for servicing Woodward products are available through your local Full-
Service Distributor or the OEM or Packager of the equipment system, based on the standard Woodward
Product and Service Warranty (Woodward North American Terms and Conditions of Sale 5-09-0690) that
is in effect at the time the product is originally shipped from Woodward or a service is performed:

e Replacement/Exchange (24-hour service)

¢ Flat Rate Repair

e Flat Rate Remanufacture
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Replacement/Exchange: Replacement/Exchange is a premium program designed for the user who is in
need of immediate service. It allows you to request and receive a like-new replacement unit in minimum
time (usually within 24 hours of the request), providing a suitable unit is available at the time of the
request, thereby minimizing costly downtime. This is a flat-rate program and includes the full standard
Woodward product warranty (Woodward North American Terms and Conditions of Sale 5-09-0690).

This option allows you to call your Full-Service Distributor in the event of an unexpected outage, or in
advance of a scheduled outage, to request a replacement control unit. If the unit is available at the time of
the call, it can usually be shipped out within 24 hours. You replace your field control unit with the like-new
replacement and return the field unit to the Full-Service Distributor.

Charges for the Replacement/Exchange service are based on a flat rate plus shipping expenses. You are
invoiced the flat rate replacement/exchange charge plus a core charge at the time the replacement unit is
shipped. If the core (field unit) is returned within 60 days, a credit for the core charge will be issued.

Flat Rate Repair: Flat Rate Repair is available for the majority of standard products in the field. This
program offers you repair service for your products with the advantage of knowing in advance what the
cost will be. All repair work carries the standard Woodward service warranty (Woodward North American
Terms and Conditions of Sale 5-09-0690) on replaced parts and labor.

Flat Rate Remanufacture: Flat Rate Remanufacture is very similar to the Flat Rate Repair option with
the exception that the unit will be returned to you in “like-new” condition and carry with it the full standard
Woodward product warranty (Woodward North American Terms and Conditions of Sale 5-09-0690). This
option is applicable to mechanical products only.

Returning Equipment for Repair

If a control (or any part of an electronic control) is to be returned for repair, please contact your Full-
Service Distributor in advance to obtain Return Authorization and shipping instructions.

When shipping the item(s), attach a tag with the following information:
Return authorization number

Name and location where the control is installed

Name and phone number of contact person

Complete Woodward part number(s) and serial number(s)
Description of the problem

Instructions describing the desired type of repair

Packing a Control

Use the following materials when returning a complete control:

Protective caps on any connectors

Antistatic protective bags on all electronic modules

Packing materials that will not damage the surface of the unit

At least 100 mm (4 inches) of tightly packed, industry-approved packing material
A packing carton with double walls

A strong tape around the outside of the carton for increased strength

To prevent damage to electronic components caused by improper

NOT’CE handling, read and observe the precautions in Woodward manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.
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Replacement Parts

When ordering replacement parts for controls, include the following information:
e  The part number(s) (XXXX-XXXX) that is on the enclosure nameplate
e  The unit serial number, which is also on the nameplate

Engineering Services

Woodward offers various Engineering Services for our products. For these services, you can contact us by
telephone, by email, or through the Woodward website.

e  Technical Support

e  Product Training

e  Field Service

Technical Support is available from your equipment system supplier, your local Full-Service Distributor, or
from many of Woodward’s worldwide locations, depending upon the product and application. This service can
assist you with technical questions or problem solving during the normal business hours of the Woodward
location you contact. Emergency assistance is also available during non-business hours by phoning
Woodward and stating the urgency of your problem.

Product Training is available as standard classes at many of our worldwide locations. We also offer
customized classes, which can be tailored to your needs and can be held at one of our locations or at
your site. This training, conducted by experienced personnel, will assure that you will be able to maintain
system reliability and availability.

Field Service engineering on-site support is available, depending on the product and location, from many
of our worldwide locations or from one of our Full-Service Distributors. The field engineers are
experienced both on Woodward products as well as on much of the non-Woodward equipment with which
our products interface.

For information on these services, please contact one of the Full-Service Distributors listed at
https://www.woodward.com/en/support/industrial/service-and-spare-parts/find-a-local-partner

Contacting Woodward’s Support Organization

For the name of your nearest Woodward Full-Service Distributor or service facility, please consult our
worldwide directory at https://www.woodward.com/support, which also contains the most current product
support and contact information.

You can also contact the Woodward Customer Service Department at one of the following Woodward
facilities to obtain the address and phone number of the nearest facility at which you can obtain
information and service.

Products Used in
Electrical Power Systems

Products Used in
Engine Systems

Products Used in Industrial
Turbomachinery Systems

Facility --------------- Phone Number Facility --------------- Phone Number Facility --------------- Phone Number
Brazil ------------- +55 (19) 3708 4800  Brazil ------------- +55 (19) 3708 4800  Brazil ------------- +55 (19) 3708 4800
China----------- +86 (512) 8818 5515 China----------- +86 (512) 8818 5515 China----------- +86 (512) 8818 5515
Germany------- +49 (711) 78954-510 Germany ------ +49 (711) 78954-510 India --------------- +91 (124) 4399500
India --------------- +91 (124) 4399500 India --------------- +91 (124) 4399500 Japan--------------- +81 (43) 213-2191
Japan--------------- +81 (43) 213-2191  Japan--------------- +81 (43) 213-2191 Korea-------------- + 82 (32) 422-5551
Korea--------------- +82 (32) 422-5551 Korea-------------- + 82 (32) 422-5551  The Netherlands--+31 (23) 5661111
Poland ------------ +48 (12) 2951300 The Netherlands--+31 (23) 5661111 Poland ------------ +48 (12) 295 13 00

United States-----+1 (970) 482-5811

United States-----+1 (970) 482-5811

United States-----+1 (970) 482-5811
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Technical Assistance
If you need to telephone for technical assistance, you will need to provide the following information.
Please write it down here before phoning:

Your Name

Site Location

Phone Number

Fax Number

Engine/Turbine Model Number

Manufacturer

Number of Cylinders (if applicable)

Type of Fuel (gas, gaseous, steam, etc)

Rating

Application

Control/Governor #1
Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #2
Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #3
Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

If you have an electronic or programmable control, please have the adjustment setting positions or the
menu settings written down and with you at the time of the call.
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LQ6 Valve Specifications

Electrical Characteristics
Input Voltage Range:
Nominal Input Current Range
(steady-state, maximum):
Maximum Continuous Input Current:
Maximum Transient Input Current:

Mechanical Characteristics
Valve Geometric Areas Available:

Weight:
Mounting:
Fuel Connections:

Environmental

(18 to 32) V (dc)

(0.2t03) A
3A
7A

32.3 mm2 (0.05 in?)

43.23 mm2 (0.067 in2)

96.8 mm2 (0.15 in?)

29.5 kg (65.0 Ib)

See installation drawings

Recommend Liquid Filtration: 20 um nominal
See installation drawings

Fuel Type

Fuel Viscosity
Fuel Cleanliness

Ingress Protection

Pressure

The valve is compatible with most types of diesels, kerosenes, gasolines, heavy and light
distillates including naphtha, gas turbine fuels and fuel oils, and other liquid fuels such as
biodiesel that are compatible with fluorocarbon (FKM) type elastomers and conform to
international standards for utility, marine, and aviation gas turbine service. Ultra low sulfur
diesels are also acceptable with proper lubricity additives. Other fuels such as ethanol or
methanol may be acceptable with internal seal compound substitutions. Contact
Woodward for these and other special fuel applications.

Fuel viscosity must be between 0.5 and 12.0 centistokes.

Liquid fuel must be filtered to limit particulate size to 20 um or smaller. Water content must
be limited to 0.1 % by volume. Solids, sediment, and particulates must be limited to 1.0
mg per liter of fuel.

IP56 per IEC EN 60529

Operating Inlet Fuel Pressure Range:
Proof Pressure:
Burst Pressure:
Maximum Fuel Bypass Pressure:

(690 to 8274) kPa / (100 to 1200) psig / (6.9 to 83) bar
12 411 kPa (1800 psig)

41 370 kPa (6000 psig)

690 kPa (100 psig)

Temperature

Fuel Temperature:

Vibration and Shock

Ambient: (—28 to +93) °C / (—18 to +200) °F

(~28 to +93) °C / (18 to +200) °F

Swept Sine Vibration: Per US MIL-STD-810C, Method 514.2, Procedure |, Figure 514.2-2, Curve
AR (2g)
Shock: Per US MIL-STD-810C, Method 516.2, Procedure 1, (10g)

Flow Characteristics
Accuracy:

Temperature Drift:

Common Mode Rejection:

The accuracy of the port scheduling is better than +5 % of point for 0.4 L/min (0.1 US
gal/min) to 5.7 L/min (1.5 US gal/min) and +3 % for >5.7 L/min (1.5 US gal/min) at room
temperature.

The maximum temperature drift for positional accuracy will be 0.05 % of full-scale input
demand (4 mA to 20 mA) per degree F (0.09 % per degree C).

Maximum common mode error for positional accuracy will be 0.025 % of full-scale input
demand per volt common mode. Common mode voltage being the average voltage at (4
to 20) mA inputs with respect to power supply ground.
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Revision History
|

Changes in Revision H—
e Added LQ definitions and Chinese translations to the Regulatory Compliance section
e Added Installation Instructions Requirements page

Changes in Revision G—

. Revisions to ATEX and IECEx directives

o Revisions to Electrical Connections section
e Updated Declarations

Changes in Revision F—

e Updated Declarations

e Updated EMC, ATEX, and PED directives
e Added IECEx and CSA certifications

Changes in Revision E—
e Updated Declaration

Changes in Revision D—
e Added Maximum Fuel Bypass Pressure to Specifications page
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Declarations
]

EUDECLARATION OF CONFOEMITY

EUDeC No.:  00143-04-EU-02-01
Manunfacturer's Name: WOODWARD INC.

Mannfactarer’s Comtact 1041 Woodward Way
Address: Font Collins, 0 80524 TTSA

Miodel Name{s)\Number(s): G56, GS6DE, GS4FS, G516, GS16DR, GS16DR HP, LOS, LOST, LOSEP Fuel Metering Valves

The object of the Directive 201434/EU on the harmonisation of the laws of the Meamber States relating to equipment and
declaration described above protective sysbems ntended for use in potentially explosive stmospheres
is in conformity with the
following relevant UBiD  Dyjctive 2014/68EL on the harmonisstion of the lews of the Meamber States relating to the making
harmonization legislation:  gyqilahle on the market of pressure equipmens
PED Category IT
Directive 201430EV of the Furopesn Parliament and of the Coundl of 26 Febmary 2014 on the
harmomization of the laws of the Member States relating fo eleciromagnetic compatibility (EMC)

Markings in addition to CE (£} 12G, Exdb IB T3 Gb
marking:
) D36 ExecICc T3 Ge

Applicable Standards: ASME Boiler and Pressure Vessel Code VIIL Div. 1, 2015,
EN IEC 60079-0:2018: Explosive amospheres — Dart O: Equipment - (General requirernsnts

EN IEC 60073-1:2014: Explosive stmospheres — Part 1: Emnpmnprmmbyﬂmmfmﬂnmes“d“

EN IEC 60079-7-2015/A1:2018 Explosive atmospheres — Part 7: Type of protection by incressed safety “e”
EN §1000-6-4, 2007/41:2011: EMC Part 6-4: Generic Standards - Emizsions for Industrial Ervironments
EM §1000-6-2, 2005: EMC Part 6-2: Generic Standards - Imnmnity for Iudnstrial Environments

Third Party Certification: Categpory 2: TUW 13ATEXT404%
Category 3: TUW 13ATEX 74003

Conformity Assessment: PED Module H — Full Cuality Assorance,
CE-M2-PED-H-WDI (01-22-USA, Buresu Veritzs 3A (0062)
8 Cours du Trisngle 92800 PUTEATUX — La Defense France

ATEX Annex IV - Production Cuality Assessment, 01 220 113542
TUW Bheinland Industrie Service GmbH (M35)
Am Grauen Stein, D51105 Cologne

This declaration of conformity is issued under the sole responsibility of the manufacturer
We, the undersigned, hereby declare that the equipment specified above conforms to the above Directive(s).

MANUFACTURER
(st omi
Signature i ¢
Annstte Lynch
Full Xame
Engineering Manager
Position
Woodward, Fort Collins, CO, USA
Place
11-Augqust-2022
Dhate
5-09-1183 Rev 38
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DECLARATION OF INCORPORATION
Of Partly Completed Machinery
2006/42/EC

File name: 00143-04-EU-02-03
Manufacturer's Name: WOODWARD INC.

Contact Address: 1041 Woodward Way
Fort Collins, CO 80524 USA

Model Names: G568, GS6DE, GS6FS, G516, G516DE, GS16DE. HP, LO6, LOST, LOSEP
Fuel Metering Valves

This product complies, where

applicable, with the following
Essential Requirements of AnnexI: 11,1213 1.5 16, 1.7

The relevant technical documentation 1z compiled in accordance with part B of Annex VIL
Woodward shall transmit relevant imformation if required by a reasoned request by the national
authorities. The method of transmittal shall ke agreed upen by the applicable parties.

The person authonized to compile the technical documentation:

Name: Domink Kania, Managing Director
Address: Woodward Poland Sp. z 0.0, ul. Skarbowa 32, 32-005 Niepolomice, Poland

This product must not be put into service until the final machinery into which it is to be incorporated
has been declared in conformity with the provisions of this Directive, where appropniate.

The undersigned hereby declares, on behalf of Woodward Inc. of Loveland and Fort Cellins,
Colorado that the above referenced product is in conformity with Directive 2006/42/EC as partly

completed machinery:
MANUFACTURER
Lsiaitt omis
Siznature - v
Annette Lynch
Full Mame
Ensineering Manager
Posihon
Woodward Inc_. Fort Collins, CO, TJSA
Place
11 Augqust 2022
Diate

Document: 5-09-1182 (rev. 21}
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FMERIER

Installation Instructions Requirements

kRS
Centtfication No.

CN2023C2307-000776

FEREBIMERFS CNCA-C23-01: 2019 (3E#HE~mAIESEARN EFRES) fEXK -

The productys) is venified and certifed according fo CNCA-C23-01: 2019 China Compuizory Cerfification Implementation Rule an
Explasion Protected Electrical Product.

? | R A Product 151 T
B Type Ex Marking
1 | SR ExecliCT3IGe, ExdbIIB T2 Gh

536, GS6DR, G516, LQ6, LQ6T, LQ6BP,
5516DR, GS16DR HF, S6FS

figiw GB/T3836.1-2021, GB/T3836.2-2021, GB/T3836.3-2021
Series standards
TR EEER - I A e i,

Specific conditions - WECRE CCCILMIEESFEREIRMEETEEL B ASEEsS
of safety use: B ERzE.
- LIHDSIEEIMEET, AS6EA RS 232485 &1,
- GS6 @i JRiEE A BlRrEa R =g 103°C, GS6FS. GS16DRA
G5160R HP IliAea R e =R 125°C.
- R iR .
- Connect the ground teminal of the valve to earth ground.
- Only CCC centified cable glands, plugs or conduit entries, which are sufficient
for the use in Ex db resp. Ex ec equipment, shall be used.
- The RS 232 / 485 interface shall not be used when an explosive atmosphere
is presant.
- Field wiring for power input at the GS6 valve must be suitable for at least 103

*C, and 125 °C for the GSE6FS, GS160R and GS160R HP.
- See instruction for ather information.

Woodward, Inc.
=m LRSS
Compliance marks on product:
PEEFTEINE
Dac No.
China Compuizory Cerfification Approved:
CCC:
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We appreciate your comments about the content of our publications.

Send comments to: industrial.support@woodward.com

Please reference publication 26515.

B26515 : H

\M,.WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, USA
1041 Woodward Way, Fort Collins CO 80524, USA
Phone +1 (970) 482-5811 ¢ Fax +1 (970) 498-3058

Email and Website—www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches,
as well as authorized distributors and other authorized service and sales facilities throughout the world.

Complete address / phone / fax / email information for all locations is available on our website.
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